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Ee ne 
Votume XXXII. 
THE WEEK IN IRON CIRCLES. 
THE MARKET AT LARGE. 

Indications already appear that the course of the 
iron market in the second half of the year will be 





marked by events quite as significant as any that 
have gone into the history of the first six months. 
Every week is adding to the amount of business on 
furnace order books for 1900, and in the next six 
months the basis of a large part of the finished 
material tonnage for next year will be determined 
from month to month. The trade is coming to the 
conclusion that the period of good profits in iron 
and steel is to be of longer duration than any 
prophet of three months ago would have dared to 
predict. The restoration of the equilibrium be- 
tween production and consumption is not nearly so 
definitely talked of now as in early spring. Labor 
troubles and a persistent labor scarcity in primary 
lines of production keep deferring the much pre- 
dicted turn. The great strain upon important 
sources of supply is seen in the fact that last week's 
stoppages at Central Western steel works and the 
relief they have had by reason of the shut down of 
tin plate works, with their weekly consumption of 
over 8,000 tons of sheet bars, has left steel plants 
no better off than before. The shut down of 
Sharpsville furnaces, now nearly two weeks long, 
has cut off nearly 15,000 tons of metal, largely Bes- 
semer. Furnaces are dropping behind in shipments, 
and it is evident already that a portion of the iron, 
Bessemer and non-Bessemer, that has been sold for 
1899 delivery will not go from the furnaces until 
1900. The same condition obtains in finished ma- 
terial, and really the only question in this connec- 
tion is how far the unfulfilled business of this year 
will lap over into the next. There were more fur- 
naces in blast July 1,*with larger production, than 
on June 1; yet consumption has evidently continued 
to grow. Those who expected that the new fur- 
naces would overtake consumption of pig iron by 
the middle of the year, figured that consumption 
would either stand still or recede in the face of 
high prices. It has done neither; and until some 
means of gauging its course can be discovered, pre- 
dictions based on statistics of production and stocks 
will be of little value. In pig iron, the purchases 
of the past week have been in large part for 1900 
Buyers are willing to pay current prices, which 
have touched $20 valley for No. 2 foundry, and 
sellers are willing to accept them; but at the rate 
they have sold in the past month some are fully 
booked for from 50 to 75 per cent of their output 
for the first half, allowing nothing for the post- 
poned deliveries that are now a certainty. The 
Situation is thus perplexing. Bessemer iron is 
squarely on a $20 basis valley furnace, and the 
associated furnaces will make the first sales for 
delivery up to July 1, 1900, at that figure. Steel 
works and furnace companies alike count on a short- 
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age of Bessemer iron in the coming six months. 
Laetst advices from Sharpsville are that the furnace 
workers’ strike is at an end, the men returning to 
work on the old basis) The advances of the week 
have been from 50 cents to $1 on pig iron, $5 a ton 
on structural material and $3 a ton on hoops and 
bands. Beams and channels are now $2 Pittsburg 
and mills are unable to make deliveries short of fall. 
The signs of lessened buying due to advancing 
prices are still deferred. Bessemer steel is so 
scarce, with no prospect of any addition to output, 
except by the new plant at Mingo Junction, O., 
that high level prices for steel products will rule for 
months to come. The new open-hearth plant at Bir- 
mingham, Ala., is expected to be ready in Septem- 
ber, and the first sale of billets is of 15,000 tons for 
delivery in the Pittsburg district. To keep the 
new plant going will take from the market quite 
the equivalent of any increased production of 
foundry and forge iron through the starting of addi- 
tional Alabama furnaces. 
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Evidences are multiplying that the second half of 
the year in the iron. trade will be still more inter- 
esting than the first half. The scarcity of steel is 
growing more pronounced and there are strong 
probabilities that steel mills will have serious difficul- 
ties in the next month or two in the way of secur- 
ing an adequate supply of iron. So far there has 
been some difficulty, but the necessary shut downs 
of steel mills in the beginning of the month made 
the iron supply go farther than it otherwise would. 

Transaction during the week have been of small 
volume, but the general strength of the market has 
been sufficient to raise prices notwithstanding. In 
the cruder lines price are generally somewhat 
higher. Finished. materialis holding its own well, 
and in structural an advance of a straight $5 a ton, 
or a quarter of a cent a pound, was made last week. 
When business opens up again after the usual mid- 
year slackening the effect is likely to run down 
from finished product clear to the raw material and 
send up the general level of prices to points not 
heretofore reached this year, and scarcely dreamd 
of. The situation is not likely to be relieved before 
the end of September, but during the last quarter 
there may be a breathing spell. 

Pic Iron.—The six furnaces at Sharpsville 
banked the beginning of the month resumed to-day, 
the men going back at old terms. The loss in 
production at Sharpsville since the banking com 
menced amounts. to fully 15,000 tons, chiefly Bes- 
semer, which was due at Youngstown and Pitts- 
burg. There is no Bessemer pig offered before the 
first of the year. The price is nominally $20, val- 
ley, or $20.75, Pittsburg, and a search would proba- 
bly bring out some iron, but not much. Interest 
in the market centers on production rather than the 
possibility of sales. Gray forge is stronger in Pitts- 
burg, and has sold up to $17.50, the price remain- 
ing in the valleys at $17 as quoted last week. 
Foundry irons are all quite scarce, and No, 2 has 
sold as high as $19.25, delivered Pittsburg, and 
although this price might be shaded a fair amount, 
there is little to be had at any price. The situation 
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is very strong in all grades of pig iron. We quote 
prices as follows: 

$20.00 

20 75 ° 


» 19.50 to $20.00 
wwe 1900 tO 19.25 
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Steet.—Transactions in billets during the week 
have been of no moment. A round lot of sheet bars 
was sold at $33, mill. The steel supply is very 

- much cut up, and deliveries of billets are an un- 
known quantity. The shut down of the tin mills 
has not relieved the situation in sheet bars, but on 
the contrary the difficulties of the steel mills have 
prevented the sheet mills even from getting their 
usual demands, so that the tin plate tie-up is a wel- 
come relief to all but the tin plate interest. The 
New Castle mill has been off since the first of the 
month, and will not have repairs completed until 
the end of the week, but is expected to be put on 
Monday next. The pig iron supply of this mill is 
not likely to be interfered with. Mingo and Bel- 
laire have been running the past week, but under 
difficulties on account of the shortage of pig iron 
already noted; and at Youngstown, where opera- 
tions are resumed, there is considerable trouble, as 
much of the Sharpsville iron was due there. If the 
furnace labor trouble extends further steel produc- 
tion will be very seriously interfered with. The 
situation is a strained one outside of the valley 
labor difficulty, and cannot be relieved until about 
the end of the third qurater, when one new furnace 
at Pittsburg and the second of the Lorain stacks 
are likely to have been completed and put in blast. 
The new furnaces at Youngstown are not likely to 
be ready for blast this year. We quote billets very 
scarce at $33.50 to $34, and only to be had from 
mills in the smallest lots. 

Ferro Mancanese.—Domestic ferro continues to 
be quoted at $85 for 80 per cent in large lots and 
higher prices for smaller quantities. 

Raits anp TRACK Mareriat.—There is nothing 
doing in the rail market and quotations remain at 
$20 to $3 for standard sections, according to ton- 
nage. It is not at all likely that any considerable 
tonnage would be booked at these or any other fig- 
ures. The new mill at Youngstown, while not far 
from completion, is not expected to do much this 
year, as the market in rails is not so inviting as 
other lines. Track material is firm at former fig- 
ures: Spikes, 2.2c to 2.30c; track bolts, 2.65c to 
2.75¢; splice bars, 1.75c to 1.90c; links and pins, 
2.15C to 2.25¢. 

Bars.—There is no change to be noted in this 
line, both steel and iron bars being very firm. Steel 
bars are quoted at 2c to 2.25c, with iron bars about 
a dollar a ton lower. 

SrrucTuRAL MateriaL.—A further advance was 
made by the associated producers last week, of $5 
a ton, or a quarter of a cent a pound, making prices 
as follows: Beams and channels, 3 to 15 inches, zc; 
18 to 24 inches, 2.10c; tees, 2.05c; zees, 2 o5¢; 
angles, 2c. Universal mill plates remain at 2.35¢ a 
pound. .The large mill being set up at Homestead 
may be put in operation this month. 

PLates.—The plate market is very firm and fancy 
prices are being paid for spot or early delivery. 
The market is not quotable except for delivery the 
latter part of the year, as premiums of half a cent a 
pound or even more are being paid for early deliv- 
ery. We quote for late deliveries prices unchanged 
as follows: Tank, 2.40c; shell, 2.50c; flange, 2.65c; 
fire box, 3%c to 4c. 

_ Pipes anp Tupes.—The National Tube Co. has 
taken formal possession of the’ mills, but the selling 
end of the business remains without any formal 
change. The directors are meeting to-day in New 
York and a number of details in regard to selling 
policy, etc., are likely to be arranged. The market 
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is very firm, and orders can scarcely be booked at 
all for deliveries within three months. Some of 
the mills are entirely out of the market except for 
later deliveries. We quote prices unchanged ag 
follows: Merchant pipe, base discount, 50 per cent 
and additional discounts two ro’s for less than car. 
loads and two 1o0’s and 5 for carloads, with free 
delivery on the latter within the prescribed terrj. 
tury; lap weld casting, 40 for screw and socket 
joint and 35 for inserted joint, with 5 per cent addi. 
tional on carload orders; boiler tubes, 14 to 1%. 
inch, 40 per cent; 13% to 2%-inch, 50 for iron and 
55 for steel; 234 to 6-inch, 55 for iron and 57% for 
steel; extra 5 percent to dealers. 

Sueets.—The sheet mills are very much ham. 
pered on account of inability to get sufficient sup. 
plies of sheet bars. The bulk of the mills are ig 
operation again after the shut down, but are not in 
all cases up to their proper output. Prices are 
about as last quoted, 2.95c to 3c for No. 28 com- 
mon. A few of the mills are entirely out of the 
market and others are quoting fancy prices. Gal. 
vanized is stronger. The leading local mill ad. 
vanced its quotation yesterday to 70 and 5 per cent 
off, and 70 and 7% is the best that can possibly be 
done. With the advance in spelter these quotations 
are fully justified, and if spelter goes higher, as is 
expected in many quarters, still higher prices for 
galvnaized may certainly be looked for. 

SpeELtTeR.—This metal has shaken off its weakness 
and has advanced sharply, until it is now held at 
5.goc, St. Louis, and 6.10c, Pittsburg. There is 
some talk that the metal may go to 8 cents, but 
there can be nothing predicated definitely even as 
to which way the market will tend. 
= Ovrp Mareriat.—The market for scrap iron and 
steel is very much,cut up. A fair business is doing, 
but in most grades material is scarce and prices 
cover a wide range. We quote the market about 
as follows: New melting stock, $17; old steel rails, 
mixed lengths, $16.50 to $17; cut, $17; old iron 
rails, $21 to $22; wrought iron scrap, $17 to $18; 
cast borings, $9 to $9.50, net, Pittsburg; busheling 
scrap, $12.50 to $13. net; car wheels, $17.50, gross; 
cast scrap, $16.50 to $17, gross; wrought turnings, 
$11, net, Pittsburg. 

Coxe.—The coke market is very firm. Produc- 
tion is going on this month at about the same rate 
as last. The shipments of the leading interest 
amounted in June to 31,256 cars, which is a trifle 
under the best former daily average, but still the 
shipments have been abnormally Irge. Some diffi- 
culty is experienced in getting cars. We quote 
Standard Connellsville coke at $2.25 for furnace and 
$2.15 to dealers and $2.30 to consumer for crushed 
and foundry. 
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The relief that may have been anticipated from the closing of 
the consuming plants during the opening days of July, has not 
materialized to any appreciable degree, There is less 
activity in the sale of products, but shipments from mill do 
not seem to be made with greater facility than in June. The 
advance of structural material $5 a ton and of hoops and 
bands $3 a ton late last week are but indices of the prevailing 
condition in alldepartments. Buyers are shunning producers 
all their business will permit, and sellers are giving their 
customers no encouragement to hope for an early improve- 
ment in the tightened condition ‘of trade. The sellers in 
fact are doing as much of the avoidance act as‘are the buyers: 
Itis an armed truce, both parties waiting for a change in the 
general situation, which both realize is beyond their control. 
There is a little buying for immediate needs. For the ensu- 
ing six months little business is being transacted. For the 
early months of 1899 trading has a slightly better volume, 
but the nature of that buying is naturally more or less speculat- 
ive. 

Pic Iron.—One of the annoying facts of the present trade 
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is that furnaces which have either lately gone into blast or 
expect to start in the near future, have oversold their pro- 
duct. Delays have occurred in getting the furnaces in opera- 
tion and some of the furnacemen find they have contracted to 
deliver product beyond their capacities, owing to these de- 
lays. Some buyers who have thus engaged material have 
found it necessary to duplicate their orders elsewhere. The 
inquiry that is on the market is quite large in the ag- 
ate and the condition of the furnaces is such that this 
added buying is not readily provided for. The silveries and 
No. 1 foundry are very scarce and not a few consumers of those 
grades have been compelled recently to devise new mixtures 
in view of the scarcity, The agricultural implement foundries 
and a number of miscellaneous users have closed down for 
jnventory and repairs and the extreme stringency of the 
market has thereby been temporarily modified, but there does 
not seem to be any essential improvement in the situation. 
The large producers are heavily sold into the future and are 
as strong in their quotations as ever. A little new iron has 
come into the market from the Northwest, it is said, at a 
slight concession from current quotations, but that product 
mrust soon be absorbed by the trade, if indeed it is not already 
taken at this writing. Southern iron is higher. As thus 
modified, quotations are as follows: 


Lake Sup. Charcoal....$21 00 @$23 00 Southern Coke No. 3...$17 90 @$18 65 
Local Coke Fdy. No. 1 19 00 @ 2000 Southern No. 1 Soft..... 18 90 @ 19 65 
Local Coke Fdy. No. 2 18 50 19 50 Southern No. 2 Soft..... 18 40 @ 19 15 
Local Coke Fdy. No. 3 :800@ 1900 | Southern Silveries...... 18 50 @ 19 00 
Loca! Scotch Fay. No.1 *9 00 @ 20¢0 | Jackson Co. Silveries.. 22 50 @ 23 00 
Local Scotch Fdy. No.2 18 50 @ 19 §0 Ohio Strong Softeners 20 00 @ 21 6o 
Local Scotch Fdy. No.3 1800 @ i900 Alabama Car Wheel... 19 50 @ 2000 
Southern Coke No.1... 18 90 19 65 Malleable Bessemer ... 20 00 21 00 
Southern Coke No. 2... 18 40 19 15 Coke Bessemer ............ 20 00 21 00 


Bars.—The bar trade is withou: new feature. There is a 


new 


* good running demand, of a volume sufficient to absorb the 


producing capacity of the mills. The markets in the East 
are relatively higher than those at Chicago and the Western 
territory, and the pressure upon prices appears to be from 
below. Iron bars are quoted 1.85c to 1.g0c and steel bars 
from 2c to 2. 20c. 

SrructuraL Margeria.—An advance of $5 per ton was 
made in the price of all shapes on Friday last week. When 
the previous advance of $5 was made a checking of demand 
was anticipated by some factors to the trade. But the coun- 
try kept right on buying material. This advance is having 
a similar reception. The past week has been one of unusual 
activity. One transaction involved 10,000 tons of railroad 
bridge material and 1,000 tons were sold for local buildings. 
Small trade was in volume quite large. Quotations follow: 
Beams, 15 inches and under, 2.15c to 2.20c; 18 inches and 
over, 2.25c to 2 3§c; angles under three inches and over six 
inches, 2.25c to 2.35c; three inches to six inches, 2.15 to 2.25c; 
sheared plates, 2.85c to 3c; universal plate, 2.75c; tees, 2.20c 
to 2.30c; zees, 2.20c to 2.30c; small lots from store are quoted 
from c to c higher. . 

Piatges.—Conditions have not changed. The mills are 
buried deep under their obligations and store prices are very 
strong. It has become impossible for consumers to obtain 
all the material their wants require. Tank steel from store 
is quoted 3c to 3.20c. Mill shipments, Chicago delivery, are 
as follows: Tank steel, 2.75c; shell, 2.85c; flange, 2.95¢; 
marine, 2.95c; fire box, 3c to 5c, according to brand. 

Mercuant Pirpe.—Makers are sold far into the future and 
early deliveries are impossible on m v trade. Steel pipe is 
stronger and is now quoted s0, 10 and 5 per cent. Quick 
shipments c@mmand a premium over that discount. 

Sueets.—The closing of the mills last week has left the 
trade in a waiting condition. There has been little business 
transacted, but prices are without change and are as follows: 
No, 27 black, 3c to 3.10c; galvanized, 70 and 10 from mill and 
70 from store. 

MERCHANT StezL.—Small transactions in merchant steel 
have been numerous during the past week and the range of 
values is undisturbed by additional advances. Smooth finish 
tire steel is quoted 2.45c to 2.50c; smooth finish machinery 
steel, 2.70c to 2.75c; spring steel, 3.20c to 3.30c; tool steel, 6c 
to 7.$0c; special, roc and upwards. 

BILLETs AND Rops.—The market is without life, as sellers 
are not active. Small sales of Bessemer billets have been 
made on a basis of $33, and sheet bars at $35. Rods are 
nominally $42. 

Ratts anp Track Surpiizs.—There continue to present 
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themselves a large number of inquiries for standard rails, 
but the market is inactive on account of the inability of 
makers to respond tothe demand. Standard rails are quoted 
$30 to $32; light rails, $32 to $37. Splice bars are 1.70c to 
1.75C; spikes, 2.25¢ to 2.35¢; track bolts, 2.85c¢ to 3.25¢. 

Otp Marertat.—The higher products of the scrap pile are 
the favorites and command rising prices. There is some 
irregularity in the market but the general tone is strong. We 
quote as follows: 


Old iron rails, gross, $18 00o@ $1850 | Axles, met..........c0-+......$19 OO@$20 Oo 
Old steel rails long, gr. 15 = 15 50 | Cast borings, net......... % 5 eo 
Old steel rails, mixed.... 14 50@ 1500 | Wrought turnings, net bc 
Old wheels, gross ......... 15 50@ 1600 | Axle turnings, net...... 875 
Railroad forge, net ...... 15 50@ 1650 | Mixed steel, gross ....... 10 50@11 00 
Dealer's forge, net ...... 12 00@ 1250 | Stove plates, net......... 7 5°@ 800 
No.1 mill, net............... 900@ 925 Heavy melting steel, gr 13 cog 
Heavy cast, net........ 12 0o@ 12 50 | Old iron splice b., net. 17 18 00 
Malleable cast, net........ 8 50@ 900 


Wire anv Wire Naris.— Values are without change and a 
fair trade is reported, though buying has been somewhat 
checked by the stocking up of intermediate sellers a few days 
ago. Wire nails are quoted at $2.60 f. o. b. Chicago, in car 
lots, and $2.70 less than car lots. On wire current quotations 
are as follows: Plain annealed wire, $2.45; painted barb 
wire, $2.70; galvanized barb wire, $3.20. 





CLEVELAND. 


Orrice or The Jron Trade Review and Industrial World. 
27 VINCENT Sr., July 12. 


Little is heard now of the possibilities of re-sales of ore by 
purchasers who had bought more than their probable require- 
ments. The advance of $1 and $1.25 a ton has been an in- 
ducement, but furnacemen have had to reckon lately with the 
probability of not getting all the ore they contracted for and 
therefore must regard any over purchases as only proper 
margins of safety. Exploratory and development work and 
the re-opening of old properties by new owners are still the 
features of operations in the Lake Superior region. The 
Menominee and Marquette ranges are the scene of most of 
the resumption work at properties supposed to be closed for 
all time or at least until the exhaustion of the choicer proper- 
ties; but ore operations are like blast furnace operations—the 
minor and less fit properties are being worked along with 
the best. The activity of exploration work at a time when 
well-known mines are short of labor is to be accounted for by 
the preference shown by workmen for camp life to the sys- 
tematic operations at mines long worked. Much of the new 
work now in progress is therefore calculated rather to lessen 
this year’s production. At most mines the scarcity of tram- 
ming labor is very noticeable. In the past week little has 
been done in the way of wild charters. The rates to-day are 
go, 80 and 75 cents, respectively, from Duluth, Marquette and 
Escanaba. A brisker grain movement from Chicago has 
made the Escanaba rate very firm. 

Pic Iron.—Inquiries are being made for Bessemer iron for 
delivery in 1900, and some is reported sold, though not by 
association furnaces. The price fixed by the latter at the last 
meeting is $20 valley, for delivery up to July 1, 1900, though 
there is a strong sentiment among some of the furnacemen 
against fixing a price at present, and particularly in the 
absence of definite inquiries from consuming interests. It is 
not probable that more than §0,000 tons of association iron 
could be bought now on the $20 basis for delivery in the first 
and second quarters of 1900. It is evident that the price for 
delivery this year will go higher, thongh very little iron could 
be had, and that from second hands and from one or two 
outside furnaces; and there are those who look for a higher 
price for Bessemer in’ the first half of next year. The 
strike at Sharpsville has kept six furnaces closed since July 1, « 
and a production of 12,000 to 15,000 tons has been lost already. 
Furnaces were behind on deliveries before the strike came, 
and no little inconvenience will result, particularly to foun- 
dries depending on Sharpsville irons. The demand of the 
strikers is for an advance from $1.80 to $2 a day for turn 
work, and from $1.50 to $1.65 for common labor. An effort 
has been made, without success thus far, to get out the men at 
Sharon and West Middlesex furnaces. In the past week fur- 
ther sales of toundry iron have been made in this market and 
$19 has been the basis for No. 2 in most cases, with an advanc- 

ing tendency. For delivery in the first half of 1g00 prices 
vary. Business has been done at $19 to $20, valley, a round 
lot having been closed at the latter figure. Very little iron 
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can be had for delivery in the last quarter of this year and 
practically none for the third quarter. We quote f. o. b. 
Cleveland: 


Valley Scotch No. t.. scone? | 75@20 75 


Bessemer 
No. 1 Strong ba =i ~ 73 bey teen gh. a. ae 75@19 75 
eeseeess 17 COMI7 50 


No. 2 
No. 3 pat ove » FS fate oe a The hy 21 00@22 oo 


Advices om Sharpeville are that the furnace strike ended 
Wednesday morning, the men returning to work at the old 
wages. 

Finishep MareriaL.—The demand upon mills and jobbers 

is incessant. For early shipment the jobbers get most of it, 
consumers having found it useless to go to the mills with such 
orders. In consequence the margin between mill prices and 
store prices is widening, all the way from $3 to $10 a ton above 
the usual difference being paid. The advance of $5 a ton 
made in structural material at the close of last week puts 
beams and channels at ac, Pittsburg, but delivery short of 
early fall is almost beyond the question. Angles in particu- 
lar, and especially the smaller sizes, are scarce, and 2 soc has 
been paid in some cases. Hoops and bands have advanced 
$3 a ton in the week. Bar iron at valley mill is 1.80c, and 2c 
is still the basis on sales from store, Cleveland. On steel 
bars 2.soc is paid for material out of stock. In the week 
inquiries have come from agricultural implement manu- 
facturers who usually contract for bars, sheets, plates and 
machinery steel at this season. A six months’ supply is asked 
for in some cases, deliveries beginning in the fall. But in 
some lines mills are well sold to Jan. 1, particularly in bars. 

We continue to quote No, 27 black sheets at 3.30c out. of 

stock, Cleveland, and galvanized at 70 off. Heavy sheets 
’ are scarce and good premiums are paid for early delivery. 
For plates 3c can be had for tank where prompt delivery is 
possible. 

Wire and Wire Naus.—In the Cleveland and Pittsburg 
districts repairs are still in progress at some of the plants. 
Demand is well maintained. For wire it is greater than the 
mills had counted on. There is no change in prices. Net 
cash in 30 days are now strict terms, though jobbers are 
giving 60 days. We quote: Wire nails, $2.35, Pittsburg, in 
carload lots to jobbers; smooth wire, $2.20 to jobbers in car- 
load lots; painted barb wire, $2.45; galvanized, $2.95. 


eeeee tenets teeseweneee 








CINCINNATI. 
July 11. 


The market has not yet shown any influence of hot weather 
upon it. Usually by this time there is a decided let up in in- 
quiry, but this is not a usual year in any way at ali and the 
demand is as heavy and as steady as ever. There is still a 

' heavy inquiry for deliveries during the first six months of 
next year, and most of the large transactions are for this de- 
livery. There isa fine scattering demand for soft foundry 
metal for shipment during the next three or four months, and 
itis this trade that is puzzling the furnaces and selling 
agents. They. find it easy enough to sell iron into next year 
because the furnace capacity for that time has not yet been 
filled. It is almost impossible, however, to get soft iron for 
any reasonably prompt shipment. It seems strange‘ but a 
great majority of the furnaces in the South have had trouble 
of late in making soft iron. There has been an unusual 
quantity of mill iron made, so that this, together with the in- 
creased demand, has made foundry iron particularly scarce. 
Quite a large proportion of the orders booked the past week 
were for deliveries the first half of 1900, Many buyers enter- 
tain the belief that current figures are to be sustained for a 
long time to come, and to insure provision for reasonable 

. necessities are covering for those requirements. Coke is fol- 
lowing in the wake of pig iron and prices are advancing ac- 
cording'y in the various districts. The figures below repre- 
sent approximately prices current, for cash f. o. b. Cincin- 
nati: Southern coke No. 1 foundry, $18.50 to $18.75 , Southern 
coke, No. 2 foundry, $17.75 to $18.00; Southern coke, No. 3 
foundry, $16.50 to $16.75; Southern coke, No 4 and gray 
forge, $15.75 to $16; Southern coke, mottled, $15.75 to $16; 
Southern coke, No. 1, soft, $18.50 to $18.75; Southern coke, 
No. 2, soft, $17.75 to $18; Lake Superior coke, No. 1, $19 to 
$19.50; Lake Superior coke, No. 2, $18.50 to $19; Hanging 
Rock charcoal, No. 1, $21 to $22; Jackson county silvery, No. 

I, $a3 to $24; Standard Georgia car wheel, $18.75 to $19.50; 
Lake Superior charcoal, $21.50 to $22.50. 
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Advance in Prices of Castings. 





Further letters from foundrymen are given below 
relative to the advance in prices of castings due to 
the rapid rise in the iron market. The advance 
has not been uniform, some firms being in position 
to take advantage of the situation by being reason. 
ably clear of long-time contracts; but in such cases, 
of course, the advance in pig iron has been paid on 
new purchases, as foundrymen, in view of their ex. 
perience in recent years, are the last consumers of 
pig iron to speculate in that commodity. Any con. 
siderable purchases of pig iron except to cover work 
under contract or reasonably certain, are very rare. 

In line with the present movement is the action 
taken at a special meeting of the jobbing founders 
of Philadelphia and vicinity, held Thursday even- 
ing, July 6, at the Manufacturers’ Club, under the 
auspices of the Foundrymen’s Association. The 
following resolutions were adopted: 

Resolved, That on account of the rapid rise in price of pig 
iron, scrap iron and other raw materials, it is the sense of 
this meeting that the present price for iron castings is too low. 

Resolved, That the price of, iron castings be advanced Y%c 
to 1c per pound, to take effect immediately. 

Resolved, That should there be a further rise in pig iron, 
scrap iron or raw material, the price of iron castings shall be 
advanced at least in proportion. 

The letters below indicate that the high water 
mark in foundry demand has not yet been reached: 
The Advance in Grey Iron Castings. 

In answer beg tosay: As old stocks of pig iron are being 
used up advanced prices are coming on. A fair estimate as 
to the advance so far is about 15 per cent, and we are looking 
forward to another 5 per cent and hope soon to be in pace with 
present ruling prices on pig iron. From indications this holds 
good on all lines of iron ‘castings in this locality. In my 
opinion the rapid’ advance of raw materials has stimulated 
consumption,as inquiries and specifications are on the increase, 
and I see no reason why it should let up, as the high water 


mark is not yet in sight. 
; W. M. Spera. 


Supt. Columbia Grey Iron Co., Columbia, Pa. 
Present Prices Likely to Curtail Demand. 


We have advanced prices 4c to yc a pound and intend to 
advance all those now 4c to %{c. We, with others, hesitate 
about making long contracts at present rates; we also find 
some parties inclined to stuff their orders on unexpired con- 
tracts. Wenotea slight abatement in orders. We regret 
to see pig above $17 per ton and think the present price will 


curtail consumption. 
OrISKANY MALLBABLE IRON Co., Lrp. 


Oriskany, N. Y. 
The Advance in Steel Castings. 


Our steel castings have advanced in price in the last six 
months $1.22 per roo pounds, and our iron castings about 25 
cents per 100 pounds. We do not anticipate any agditional in- 
crease in iron and steel castings. The delivery of both kinds 
of castings and on boiler plate has been very unsatisfactory. 
We think, however, that in this respect there is little improve- 
ment, which leads us to believe that there will be no further 
increase in price, and that the delivery will probably get bet- 
ter. We have not made any contracts running for any length 
of time the last six months. 

Lima Locomotive & Macuine Co. 
Lima, O. 
Higher Prices for Castings Ahead. 

- A Western Pennsylvania producer of gray iron castings 
wirtes: ‘The average current price varies of course, de- 
pending upon the character of the castings. We are inclined 
to believe the prices on bench work have increased rather 
more in proportion than on heavier castings. Our work runs 
from very light work to quite heavy, and we should estimate 
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the average price at about 2% cents. We don’t find that 
contracts for castings are being made for any considerable 
length of time ahead at current rates. In fact, we have less 
than half a dozen time contracts on our books to-day. We 
notice no abatement of demand for castings during the rapid 
advance in material. We believe there must come higher 
prices for castings within the next 90 days. The extraordin- 
ary increases in the cost of pig iron, fuel and labor, must of 
necessity reflect themselves in the prices for castings, and it 
would seem that increase in prices is apt to be more marked 
within the next three months than it has been during the past 
three months.”’ 
The Situation in the Chicago District. 


Since we wrote you the latter part of April, this section has 
decidedly felt the advance in pig iron, which we can say has 
caused a general advance in the price of castings of about 
yc per pound. There has been considerable difficulty in get- 
ting castings even at the advanced prices, as trouble among 
the molders demanding an advance in wages, also recogntion 
of their union at several establishments has generally delayed 
the work in hand; and at some foundries patterns have been 
delivered without even considering the price to be charged 
and in some instances patterns have lain waiting their turn 
for a full month. While it is difficult to get gray iron cast- 
ings in reasonable time, it is still more difficult to get mallea- 
ble or steel castings; worse than all to get steel forgings, 
which have advanced with cast iron and steel castings. In 
conversation with some of the important manufacturers, they 
are seriously afraid of a reaction —thai the unwarranted 
advance in raw material will as usual kill the goose that 
lays the golden egg. We hope, however, for the best, and 
that no such sudden reaction will take place. Up to the pres- 
ent time we are of the opinion that the increased cost of ma- 
terial has not exerted a check upon consumption. 

M. C. Buttock Mpc. Co. 
Joun Waker, Gen'l Manager. 


50 Per Cent Advance in Steel Castings. 

The price of steel castings has advanced 50 per cent since 
the latter part of April. We are not making any contracts 
for castings for along time ahead at current rates. There 
does not seem to be any abatement of demand for steel cast- 
ings, due the rapid advance in material. In fact we now have 
more work on hand than we can take care of, and are turning 
work away every day. 

Penn Street Castinc & Macuine Co., 
Chester, Pa. 
Large Contracts Still Coming Up. 

While there is no abatement in immediate demand for cast- 
ings, it is possible that contracts are not being made for 
time periods to the extent customary in the past three or four 
years. Small lots of work and contracts have perhaps beea 
checked by the advance in cost of materia], but larger opera- 
tions, requiring heavy amounts of steel and iron work, are 
constantly being presented for estimate. The outlook is 
favorable for a continuance of work for both employer and 
employe. 

Russet, Wueet & Founpry Co., 
Detroit, Mich. 
Advance in Malleable and Steel Castings. 


We cannot give you the current prices of malleable and 
steel castings, other than that we might say that steel cast. 
ings run from 4 cents up and malleable castings from 3 cents 
up. Gray iron we do not make. Material has advanced in 
malleable something like $15 a ton and in steel from $20 to 


$30 per ton. 
Pratt & LetcuwortH Co, 


Buffalo, N. Y. 
High Prices Have Some Effect. 


In this city there are so many foundries ready to do the 
work that it is difficult to get the prices we ought to have. 
We are getting only 23{ cents a pound for the bulk of our 
work. We think high prices have affected the market so that 


there is less call for castings. 
Eureka Founpry Co., 


Rochester, N. Y. 

A Half Cent Advance on Machinery Castings. 
Our trade is in machinery castings only, and we find that 
most of our customers are quite willing to make one year con- 
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tracts at half a cent per pound over prices prevailing a year 
ago. There is no falling off in orders, rather an increase. 
Manex & FLockmart, 
Newark, N. J. 


DUFF GAS PRODUCER PATENT SUSTAINED. 





A decision was handed down in Pittsburg this week in the 
circuit court on the gas producer patent of the Duff Patents 
Co., Carnegie Bldg., Pittsburg. A suit for infringement was 
brought against the Davis Glass Co., in the name of Alfred 
B. Duff, trustee, Mr, Duff is the inventor, but since July 5 
has not been connected with the company, which is composed 
of James S. Bradley, Wm. H. Bradley, Wm. C. Bradley and 
Alexander Gilliland. The patent is sustained by the decision. 
The company is building producers for open-hearth steel 
furnaces, heating and annealing furnaces, glass furnaces, 
etc., and has now about roo under construction. We quote 
as follows from the decision: 

‘The distinguishing features of the gas producer described 
in the patent in suit are a bottom casing or chamber into 
which the blast of air and steam 1s delivered; a top or cover 
for this casing or chamber consisting of outwardly inclined 
gratings having openings to distribute the blast under the body 
of the fuel and forming also guiding surfaces down which the 
residue ashes will slide towards the exterior of the producer, 
and free spaces below the lower edges of the inclined grat- 
ings and the walls of the producer through which the ashes 
will descend into a water trough which seals the bottom of 
the producer, and from which through the removal of the 
ashes is effected without making any opening into the pro- 
ducer and without any interruption of the air blast These 
feat: res are covered by the first and second claims of this 
patent 

“I have fully examined the prior patents in evidence in con- 
nection with the testimony relating thereto of the several 
witnesses, and I have reached the conclusion that in none of 
them is the combination of either the first or the second claims 
of the patent in suit to be found. Anticipaticn of either of 
these claims has not been shown. The improvement in the 
patent in suit is one of a high order of merit. The proof is 
full and convincing that by reason of its automatic and con- 
tinuous method of operation, in point of economy, and for 
good results generally, the Duff gas producer of this patent is 
superior to any previously known gas producer. That the 
improvement is patentably new and useful is most clearly 
established. 

“It only remains then to inquire whether infringement is 
shown. Here the case is free from any real difficulty. In all 
essential particulars the plaintift’s gas producer and the gas 
producer of the defendant are alike. The defendant has 
appropriated all the valuable features of the patented device 
and has combined the constituents in the same way. It is 
true that the patent in suit shows inclined gratings having 
plane surfaces, whereas in the defendant's structure the 
downward surfaces in outline are zig-zag or are formed in 
steps. This change, however, is purely formal. In principle 
the two constructions are identical. The mode of operation 
and the results are the same. This very clearly appears 
from the evidence, and especially from the testimony of the 
practical witness, H. L. Dixon."’ 





American Boiler Manufacturers’ Convention. 


At a recent meeting of the executive committee of the Amer- 
ican Boiler Manufacturers’ Association held in Cleveland, the 
date of the eleventh annual convention was fixed for July 24, 
25, 26and 27. The convention will be held in Cleveland, and 
from data now at hand the committee in charge is satisfied 
that it will be one of the largest conventions that has yet 
been held. The business to come before the meeting will be 
of great importance, and the local entertainment committee 
will not neglect the social features, though these are not to 
be at the expense of the business sessions. 





The Newport, Ky., city council passed o er the mayor's 
veto an ordinance exempting from taxation for four years the 
Newport Rolling Mill Co., on all the valuation of its plant in 
excess of $25,000. 
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PERSONAL ELESIENT IN INDUSTRIAL SIANAGELIENT. 
The resignation of Mr. Lorillard from the Continental To- 

_ bacco Co, is an example of the development of the personal 
element in the management of the industrial companies which 
must be dealt with before a new industrial company can be 
said to be on the way toa successful career. The owners of 
the industrial properties have made their fortunes, as a rule, 
from the consolidation. In the new company these same peo- 
ple are asked to take important official positions and are 
also expected to do a considerable amount of work. Because 
of their wealth they find the duties of the office rather irksome 
and in some cases perform the duties with more regard to 
their personal comfort thah otherwise. This matter has been 
found all along to be one of the serious problems of industrial 
management, but is a matter which is now being taken hold 
of with more practical effort and is resulting in more resigna- 
tions of these people.and the substitution of harder working 
men. The effort to bring about this state of things is of 
course attended with more or less friction and in some cases 
has resulted in the practical disintegration of the organization. 
People who are asked to buy industrial securities are begin- 
ning to look at this feature of the situation more closely in 
order to arrive at a better understanding with respect to the 
efficiency of operation of the company.—[ Wall Street Journal. 
Without question the personnel of the iron and 
steel consolidation managements has had much to 
do with attracting investments in these stocks. To 
those whose connections with the iron trade have 
given the best opportunity for judging on this 
point, the abilities of those in charge of the large 
companies have been a foremost element in making 
up judgments as to the relative strength of the con- 
solidations. A record of successful management 
of individual industries is the best guarantee pf 
sound and conservative handling of the companies 
formed by rolling several into one. The iron in- 
dustry was tried as few others were, under the stress 
of the panic years, and for a company to have so 
managed as not only to hold its own, but to improve 
' its practice and equipment so as to come out of the 
five years of depression stronger than at the begin- 
ning, is a high tribute to the ability of the man or 
men at the helm. Such records some of those who 
have places of largest responsibility in certain of 
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the iron trade consolidations have made. And on 
these records careful investors have acted, rather 
than upon stock exchange rumors or the attractive 
statements of financial columns. 

It may be early in the day to borrow trouble on 
another point; but the question will be asked 
whether the consolidation regime is any such train- 
ing school as will bring up as successors to these 
officials, men of like caliber. There is nothing in 
the world like competition to develop managerial 
ability. Consolidations beget a talent for finding 
ways and means of preventing competition. They 
do not take competition as a matter of course, as 
their predecessors did, but rather as something to 
be avoided. Itis toosoon to generalize on this point, 
as it relates to the iron trade combines; but their 
records will be watched for developments. The 
personal element cannot be eliminated, let the cor- 
poration be as great as it may. Comprehensive 
organization and smooth running administrative 
machinery are well; but they do not exist except as 
the product of controlling minds. The genius who 
can successfully promote and assemble is not by 
that token the fittest man_ to lead in what comes 
after. Perhaps the solution of the problem of the 
consolidation leaders of the future will be found in 
preserving to the largest extent, so far as manage- 
ment is concerned, the identity of the constituent 
companies, so that the competition of practice 
against practice, and of administration against ad- 
ministration, may develop the talent demanded by 
the highest places. The best of the leaders of to- 
day have had new problems thrust upon them in 
the past six months’ different from any they have 
dealt with heretofore. How they solve them will 
not only determine their own future, but will help 
to make the stamp of men who are to hold consoli- 
dation control after them. Some may find the new 
positions uncongenial and weighted with too heavy 
responsibilities. But so far as the iron trade is con- 
cerned probably few have reached the point of 
anxiety to retire. The chance to make fame is too 
alluring to be cast aside for ease and retirement. 





Tue political newspapers are rehearsing for the 
Presidential campaign of 1900. Hence we may ex- 
pect to see from this time on a great deal about the 
connection many writers are pleased to find between 
the protective tariff and the trusts. Some of the 
expressions we have seen in political columns, in 
the past two months of steady advance in iron and 
steel products, due to a demand outrunning supply, 
are of the brand of sophistry and fiction that belong 
peculiarly to a political campaign. It is hard to 
imagine to what length of misrepresentation this 
onslaught on the tariff will go when the heat of the 
campaignisuponus. The manufacturers of Ameri- 
can tin plate, who have dared to suggest a wage 
advance in that industry equivalent to that which 
the Amalgamated Association asked of the sheet 
manufacturers, have been attacked viciously. The 
ta iff is made to carry the responsibility for every 
cent of advance intin plate, by many of these vehe- 
ment declaimers. Others admit an advance in the 
price of tin and of steel and of labor, not governed 
by the scale, but pass over it as a matter of little 
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moment, while they go off into a welter of abuse of 
the American manufacturers of tin plate who took 
refuge in consolidation when threatened with anni- 
hilation through the over development of the tin 
plate industry under a tariff. What warrant have 
any of these critics for treating the price of Welsh 
tin plate laid down at New York, duty deducted, as 
a basis for a profitable American industry? Let 
them compare that price with the price charged 
American consumers when they were dependent 
entirely upon the British manufacturer. Is that the 
condition they would like to bring again — a condi- 
tion of entire dependence upon Welsh manufacturers 
and the payment of tribute that such dependence 
has brought heretofore? Was the Welsh manu- 
facturer of tin plate applying philanthropic methods 
to business when in 1891, before the McKinley 
tariff, when only a revenue duty existed, he re- 
ceived $5.25 to $5.50 a box for tin plates laid down 
at New York? That was the range of prices in the 
first six months of 1891, as compared with $4.05 at 
New York to-day. Years of tribute to the Welsh 
tin plate monopoly never evoked a protest, but six 
months of profitable prices paid to American manu- 
facturers have aroused all the virulence that the 
mere existence of the tin plate industry in the 
United States has evoked from the days of its 
earliest triumphs. 





Personal. 


E. E. Moore has resigned as superintendent of the Andrews 
Bros. Co.'s mills of the Republic Iron & Steel Co., at Hazel- 
ton, O. 

Henry B. Shields, for many years manager of the Girard 
Iron Co., Girard, O.. has resigned and will take charge of the 
Wheatland, Pa., rolling mill. 

David Adams, for some years connected with the Sharon 
Iron Co., Sharon, Pa., has resigned. 

Geo. M. Summers, for more than 20 years connected with 
the Brown-Bonnell Iron Co., Youngstown, O., has been ap- 
pointed manager of the Lake Erie mills, Cleveland, of the 
Republic Iron & Steel Co. 

J. Q. Denny, of Harrisburg, Pa., has been elected general 
manager of the newly formed Susquehanna Iron & Steel Co., 
and will make his headquarters at Columbia, Pa., where 
three of the company’s mills are located. 

George W. Coates, chemist of the Beaver Falls Steel 
Works, Beaver Falls, Pa., died July 5, aged 43 years. 

Geo. Eckert, of Reading, Pa., well known in the Eastern 
Pennsylvania iron trade, died July 5, aged 58 years. He was 
ason of the late Isaac Eckert, a prominent Pennsylvania 
iron master. 

John C. Matthai, senior member of the firm of Matthai, 
Ingram & Co., Baltimore, Md., died July 4. Hé was in his 
78th year. Mr. Matthai learned the trade cf blacksmithing 
and ecge-tool making and went to Baltimore when about 18 
years old. The firm of Matthai, Ingram Co. was established 
in 1870, by Mr. Matthai and his son-in-law, Mr. James E. 
Ingram. 





Salem Furnace at Leetonia, O., is being improved at a 
considerable outlay. A new Cuyahoga blowing enigne is 
being built for it at the Cleveland Shipbuilding Co.’s engine 
works, Cleveland, and additional horse power of Cahall 
boilers has been purchased. 





Tue Jeffrey Mfg. Co., of Columbus, recently gave its em- 
ployes their 15th annual outing. Two special trains were re- 
quired and 1,500 persons participated in the sports of the day. 





The steel foundry of the Lima Locomotive & Machine 
Works, Lima, O., shut down for several months on account 
of a strike, is starting up with non-union men. 
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LAKE SUPERIOR IRON MINBS. 
The‘statement of the Brotherton Iron Mining Co., Jan. 1, 
1899, as published for the benefit of stockholders shows the 


following: 
RESOURCES 


ee ee 
Cash on hand in. treasury puesnucussunsuesconsaseunbodsebipemeneniios 74-32 


Cash on hand at mine........ 1,109.01 
Salem Iron Co. stock pncqpocpenbuaterneanstay 42,900.00 
Due from furnace company for ore. i oak 
SRE nero sineteeanendhinah 26 083.41 

: EA SS ee 77,082.74 


Ore inventory......... , 








$2,183,793.55 
LIABILITIES 


Capital stock.......... 








Due Sales Agent..... ce secdueshatibidaciibiliaed Mani , 97,570.83 
RoValty, BAIARCE GWE...cccciscccccescccce cvoccosocesccccesenecnscovocsooenssosecesss 2,958.34 
December pay-roll and Expemses.......c....scssesseesessnenees ennevenes 9,306.32 
BUTS ccktacthepeocsies ; eucoccccusessesssoocussapendoceeseonseneens : , 73,958.06 

$2, 183,793.55 


The total amount of ore shipped in 1898 was 73,197 toms. 
There was on hand at the mine Jan. 1, 1899, 13,291 tons and 
on Cleveland dock unsold, 8,157 tons. 

The Oliver Iron Mining Co., has leased the Bessie mine at 
Humboldt, Mich , and it will be started up at an early date. 
It is reported also that the same comvany is negotiating for 
the old Humboldt mine which was active for more than 20 
years, though idle in recent years. It has produced upwards 
of 700,000 tons of ore, 

The Hollister mine in the Crystal Falls district, is to be 
unwatered and will te a producer later in the season. 
Oglebay, Norton & Co., of Cleveland, have acquired the lease. 

The Hemlock River Mining Co., in which Pickands, 
Mather & Co., Cleveland, have a controlling interest, has 
leased the Southeast Vulcan Property on the Menominee 
range an‘ renamed it the Varona. Machinery belonging to 
the Penn company is now being put in place. 

The final total of ore shipments from upper lake ports in 
June, including Gladstone, the figures for which were not 
available last week, is 2,622,894 gross tons, as against 2,278,34 
gross tons in June. 1898. The total to July 1 is 4,742,961 tons 
as againrt 4,612,173 tons to July 1, 1898, a gain of 130,000 tons. 

The first shipment of Mesabi ore to the Ashland Iron & 
Steel Co.'s furnaces at Ashland, Wis., was made recently and 
10,000 tons was bought as the result of thetrial. Heretofore 
Gogebic ores have been used exclusively. 





FEepERAL Steel directors will meet this week to take further 
action in regard to the payment of the dividend or to provide 
for it in some way pending the dissolution of the temporary 
injunction against paying it. An effort is being made to get an 
earlier hearing on the injunction. The dividend was payable 
July 20, but the hearing was set for Aug. 20 and effort will be 
made to have a hearing and if possible to get a digsolution 
of the injunction before July 20. If the injunction is not 
remove. it is understood that the directors will make provi- 
sion to set aside quarterly dividends on common stock as they 
become due and pay the entire dividend’in lump at the end of 
the year, or issue scrip. 





Toronto, Ont., newspapers have detailed accounts of a blast 
furnace and steel works project likely to develop in the 
location of the industry in the eastern part of that city. Louis 
Schilling, of Salem, O., who is prominent in the matter, and 
]. W. Seaver, of the Wellman-Seaver Engineering Co., Cleve- 
land, visited Toronto recently and looked over proposed 
sites. A tract of 25 to 30 acres, known as the Gooderham 
property, is favorably considered. The Toronto World says 
that $300,000 to $400,000 will be spent on the blast furnace 
plant and adds: ‘‘One of Mr. Seaver’s engineers accompan- 
ied him from Cleveland as far as Hamilton, where he is to 
commence the construction of the new steel plant for the 
Hamilton Rolling Mill Co. The firm are also at present 
engaged in fitting up a plantin Newport, England, to cost 
$1,500,000, and the machinery for it is now on .its way across 
the ocean. Mr. Wellman left Cleveland for New York to 
meet the members of the Japanese embassy at the Waldorf- 
Astoria. The Japanese government proposes to go exten- 
sively into iron manufacture, and Messrs. Wellman and 
Seaver are being consulted with a view to having them con- 


struct the plant.’’ 
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Review of the Technical Press. 


“ Manganese in the Acid Open-Hearth Process. [S/ah/ 
und Eisen June 15th |\—Mr. Karl Poech reviews the recent 
paper of Mr. F. A. Mathewman read before the West of Scot- 
land Iron aad Steel Institute. After deploring the scarcity 
of open-hearth steel literature in recent years when contrasted 
with the self-evident need for further improvements in this line, 
the following points are discussed: The composition of the 
slag, the manganese contents of the ore, and the manganese 
contents of the pigiron. In working a pig iron with.s per 
cent manganese the slag obtained ran 3.83 per cent MnO, 
while a pig iron running 1.2 per cent Mn and 2.75 per cent Si 
gave a slag running 13 per cent MnO. The calculated amount 
in the latter case should have been 9.5 per cent MnO. In 
working for steel castings the addition of 2 per cent of man. 
ganese results in a slag carrying 20 per cent MnO, but the 
average percentage obtained in the acid open-hearth process 
is 10 percent. Mr. Mathewman does not think the manga- 
nese contents of an ore as very important unless an excess re- 
tards the refining action. The ore should be fed carefully and 
at the right time, otherwise the final slag will contain too 
much iron. Mr. Poech calls attention to the fact that an ex- 
cess of ore at too late a period of the process injures the steel. 
The use of ores affects a rapid oxidation of the silicon and 
manganese in the baths, which result is also obtained by the use 
of hammer scale and pre-heated and, therefore, slightly oxi. 
dized scrap. Mr. Mathewman claims that the manganese con- 
tents of the pig iron is the more important consideration, for 
the bulk of the MnO in the slag comes from it. The formation 
of readily fusible silicates of manganese is desirable and occurs 
when the manganese contents ofa pig iron runs over 0.5 per 
cent. The addition of a little lime will lower the melting point of 
the slag and cost very little. A high manganese pig iron in- 
stead of retarding the refining process will, on the contrary, 
hasten it by bringing about the boiling of the bath sooner. 
Where scrap is used instead of ore a soft heat is often obtained 
quicker with a low manganese charge than with a high one, 
but a careful study of the heat will show that the same degree 
of hardness could have been obtained in the same time with 
the high manganese charge were ore and scale fed in properly, 
and with the final addition of deoxidizing agents it will be 
found that a better grade of steel has resulted. That a high 
manganese pig iron promotes wasting is not found to be the 
case, or Scotch pig irons with 1.0 to 1.2 per cent Mn give as 
good results as English pig irons with o.§ per cent Mn. In 
the latter case the manganese is practically all gone when the 
bath is fluid, while in the former 1.0 per cent is often present 
at this period. It is, however, not advisable to run over 1.2 
per cent Mn in the charge in spite of the fact that an excess 
of MnO can replace FeO in the slag and thus save iron. Mr. 
Poech takes issue with Mathewman on this point and gives 
his experience with the acid open-hearth precess as follows: 
Silicon should be 1 to 2 per cent, manganese 2 to 3 per cent. 
This means low sulpur and is comparatively cheap. If it is 
necessary to use scrap and low manganese pig irons the latter 
should be charged in such a way that they are not subject to 
an oxidizing flame during melting. Here as well as in the 
ore process the addition of spiegeleisen will be very beneficial, 
in fact with a pig iron containing carbon 3.42, phosphorus 0.04, 
manganese 1.26, silicon 2.97, sulphur 0.06, and copper 0.03, 
of this 30 per cent and scrap, the addition of spiegeleisen 
alone overcame the red shortness otherwise existing in the 
product. The oxides of iron and manganese have an ipjuri- 
ous effect at the acid hearth, and the higher the manganse con- 
tents the more this is noticed. In Scotland it is customary to 
use principally pig iron charges in the acid open-hearth pro- 
cess, while in America 75 per cent scrap mixtures are the rule 
and little ore is used. The hearth remains in a fair condition, 
as the slag seems to regulate itself, 50 per cent being SiO2 
and 45 per cent FeO and Mno. The poor condition of the 
““‘bottoms"’ of Scotch furnaces is not due to the high mangan. 
ese in the slag but to the poor construction of the large amount 
of ore used with the consequent great amount of slags and 
strong reactions. Mr. Poech recommends a system of mak- 
ing bottoms which gives a more compact mass than is obtained 
with plain layers of sand. In other words he would first put in 
‘ a layer of well-burnt fire brick, then another of silica brick, 
and over this a 5-inch layer of fire sand.. The sides and ends 
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are carried up in layers dipping outward on this bottom, In 
starting up the hearth is thoroughly cleaned by melting acid 
slags on it, then comes the final layer of one inch of fire sand 
well burnt. 

In discussing Mr. Mathewman’s paper Mr. Mills opposed the 
use of high manganese pig iron for steel as uneconomical and 
injurious to the hearth. Mr. Dick uses irons up to 2 per cent 
manganese but not above. Mr. A. Campion calls attention to 
the value of manganese in removing sulphur and also thinks 
that low manganese irons are desirable. Mr. Hugh Barclay, 
however, states that by using high manganese irons the bath 
is protected from undue oxidation and that ferro-manganese 
additions can be reduced as a consequence. Mr. Campbell, of 
this country, sent in a written discussion, in which he asks 
the Sctoch stee] makers to face conditions and not theories, 
In Scotland scrap is carefully avoided at the beginnng of the 
charge, while in America it is placed directly on the hearth 
and the pig iron added last. Thus we are able to make four 
s-ton heats, three 25-ton, and two so-ton heats in 24 hours, 
the bottoms holding up very well, and the time consumed ip 
charging and the consequent cooling of the furnaces alone 
reducing the number of heats for the heavy charges. 

Silicide of lron.—Zeilschrifi fiir Electrochemie reviews a 
new process by P. Lebeau for making silicide of iron in the 
electric furnace. In the preparation of metallic beryllium by 
reducing the mineral beryl with coke or calcium carbide, a 
number of crystals of the following composition were found 
in the residium: Silicon, 26 per cent; iron, 30 per cent; cop- 
per, 41 per cent; and carborundum, 3 per cent. A close ex- 
amination revealed the fact that the silicide of iron is readily 
soluble in fluid silicide of copper and crystallizes out on cool- 
ing. Again on heating iron with the silicide of copper we ob- 
tain silicide of iron. The process in question is therefore 
based upon this reaction and is carried out as follows: Forty 
grammes of iron fillings are mixed with 100 grammes of com- 
mercial copper silicide and melted in a graphite crucible with 
a current of 950 amperes at 45 volts. The crystalline product 
thus obtained is dissolved in nitric acid, which removes the 
silicide of copper. The residue is washed with a soda solution, 
again treated with nitric acid, washed with water and then 
dried. Crystals of silicide of iron with bright metallic lustre 
are the result. In view of the demand for a form of" silicon 
which does not carry with it carbon or phosphorus in the pro- 
duction of high grade steel, this process should be of value, 





A Record of Heavy Pig Iron Sales. 


As an indication of the revival in the iron business’since Jan. 
1, the'report of Rogers, Brewn & Co.'is interesting. Their state- 
ment of sales of pig iron for January to June inclusive shows 
716,000 gross tons, an increase of 44 per cent over the corre- 
sponding period of last year, when they sold about 500,000 tons. 

Rogers, Brown & Co. announce that their sales agency con- 
nection with the Tennessee Coal, Iron & Railroad Co. will 
cease on Aug. 15. They report an increase in foreign demand 
at better prices, but extreme difficulty in getting iron for de- 
liveries required, and scarcity of ocean room. 





Important improvements are to be made at a number of 
plants of thé Republic Iron & Steel Co. The capacity of the 
plant at Minneapolis, Minn., will be greatly increased by 
building additional’open-hearth furnaces and'by adding equip- 
ment in several departments. At Youngstown, O., the 
Brown-Bonnell Iron Co.’s mills will be overhauled and the 
more effective ones put in the best working shape. Phoenix 
Furnace_will be torn down and scrapped.. The Valley mill at 
Youngstown will be supplied with 600 h. p. additional boiler 
capacity. At Sharon, Pa., improvements will be made to 
Fannie Furnace and to the Sharon Iron Co. mills. 





= Iris announced that Matthew Addy & Co,, of Cincinnati, 
have been appointed the general and exclusive sales agents 
of the Tennessee Coal, Iron & Railroad Co., the arrangement 
becoming effective Aug. 15. They will have the sale of all 
the brands made by this company, which, with the Sheffield 
property recently purchased, is now the owner of twenty 
furnace stacks. The Tennessee Coal, Iron & Railroad Co. is 
the largest concern in the world producing iron for the gen- 
eral market and this consolidation of its agency arrangements 
marks an important change. 
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PIG IRON FOR MALLEABLE CASTINGS. 





BY C. E. WHEELER, DAYTON, 0. 

There has existed for a considerable period, a feeling of un- 
certainty among blast furnace managers concerning the re- 
quirements of the malleable iron casting industry, on specifi- 
cations for pig iron. This has been occasioned in a grea’ 
measure through the disinclination of buyers to state any too 
clearly the limits desired in percentages of impurities, and 
thereby compelling furnaces to produce iron, which varied 
in the gradings from No. 1 to No. 7, Years ago, during the 
early progress of this industry, charcoal iron was the only raw 
material considered, and is. to-day in many quarters the only 
metal charged into the reverberatory furnaces. Charcoal iron 
has never lost for a moment its position in the malleable 
foundry; but the production being so limited, its place has 
been taken by the advent of the cheaper coke irons. Chemis- 
try was an unknown factor both in blast furnace practi-e, 
and malleable works; and when the air furnace was charged 
with the charcoal burden, the latter was continued under heat 
influences until the combination of the carbon with the metal- 
lic iron had been effected. The duration of heat varied 
greatly, of course, and this difference in heat operation was 
very naturally laid to inequalities in the pig iron. This ex- 
planation seemingly went no further, as the idea of metalloids 
affecting the composition of metal, had not then been pro- 
jected. There were no limits placed upon silicon, sulphur, 
phosphorus or manganese , and outside of carbon very little 
was really known of the metal. The real variety came in the 
grading, and we must admit now the careful manner in which 
metal was selected for malleable cast iron. 

There are many malleable concerns which dispense with 
the services of a chemist, and to-day it seems more consistent, 
as they are furnished by blast furnaces with carefully de- 
termined analyses from which heats are calculated; and in a 
casting industry a chemist’s real territory commences with 
results, rather than checking up initials. There is hardly a 
blast furnace extant, which is run without a laboratory, and 
analyses are always furnished. It would be a retrogression 
for any one to maintain that just as good material was pro- 
duced in the old days of the industry as now, and there is no 
likelihood of the admission being made, that nothing has been 
learnt in 40 years of business. 

From an intimate association with blast furnace practice, 
and some little experience in malleable cast iron founding the 
writer begs to present a few deductions so gathered. It is 
hoped that while they are the result of practices purely local, 
they may strike some points of interest to others, whose ex- 
perience covers somewhat similar lines. In an industry like 
the malleable, where it is said that no two furnaces work 
exactly alike, greater variance of ideas may be expected 
than in steel. But in following these deductions the writer 
has made fairly good material, and in thus presenting them, 
trusts they will contain some interest for all. 


Heat Influences All-Important in Malleable. 


Malleable casting, like its companion art, gray iron found. 
ing, is greatly a matter of local practice, and only general 
principles hold good. If no two furnaces work alike, as has 
been stated, it is more? a question of heat influences, than a 
chemico-physical one requiring an entirely radical change in 
mixtures; for it is not'within the limitation of sound reasoning 
to suppose that one fouadry placing all its confidence in, say, 
phosphorus, and another in silicon, would arrive at the same 
results, with the same satisfaction and confidence. If the 
above is a fact, and the writer has good reason so to believe, then 
we are reaching our ends through the disregard of some very 
important associate influence, without acknowledging its pres- 
ence. Pig iron is the same, all over the country, and does not 
act peculiarly in localities. 

The most advantageous movement in the direction of uni, 
formity in malleable calculations, wouéd be the establish. 
ment, to the satisfaction of all concerned, of what really is 
the one dominant metalloid in pigiron. We believe from their 
daily association with its many phases, that the blast furnace 
managers are the ones to decide this point. In the calculating 
and mixing of irons for the malleable burden a mixture is 
desired, which will have, when the metal is hot enough to 
pour, all of its carbon iu combination with the metallic iron, 
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and if, when the metal is hot enough to tap, this said condition 
has not been effected, and iron is held in furnace under con- 
tinued heat influences, then the initial calculation has been at 
fault. Therefore it might be said that if blast furnaces could 
supply malleable foundries with an iron having a great pro- 
portion of combined carbon, the ideal metal would be at 
hand; and soit would, if combined carbon were a controll- 
ing influence, as graphitic carbon is. Combined carbon is 
present in large percentages only when the heat condition of 
original casting at blast furnace has been very low, and if 
a heat were charged into the reverberatory furnace of this iron, 
the metal would only be suitable for the casting of heavy 
shapes, as its own native heat is very low. Pig iron high in 
percentages of graphitic carbon has been produced under 
high thermic conditions at the blast furnace, and such iron is 
high in fluidity, through its association with an element which 
always stands for latent heat, namely silicon. When pig iron 
is high in percentage of combined carbon and necessarily 
low in latent heat, it does not derive any advantage from a 
metalloid present,and one which is an acknowledged factor for 
fluidity, namely phosphorus, because there has not been 
enough heat present in the metal to free it. The action of 
phosphorus in conjunction with silicon is assured to all care 
ful observers, both in gray iron and malleable founding. 


Silicon the Influential Metalloid. 


In view of the foregoing facts, we must turn to silicon as 
the most influential factor in pig iron, and together with 
furnace corditions it is certainly the governing element in all 
irons from the No. 1 to No. 7, charcoal or coke. The other 
metalloids are void of effect, if the silicon is not prominent 
enough to give metal sufficient life, and thus enable them to free 
themselves to act. Silicon in pig iron is purely the result of 
a blast furnace heat condition. When the stack is working 
hot, silicon and graphitic carbon will be high; when the fur- 
nace is cold and scaffolding, silicon is low, and combined car- 
bon high. Malleable makers do not desire an iron in which 
the percentage of silicon is very high, or in excess, for there 
are many negative features encountered in such metal; but 
they do require an iron medium in silicon, and with a low 
total carbon. In all of the metals, the result of furnace 
manipulation, the lower the carbon, the softer or more ductile 
these materials will be, and malleable iron is no exception to 
this rule. To affect a combination of irons in such propor- 
tions that the chemical reaction of the annealing process will 
have a certain effect toward the elimination of carbon in ap- 
preciable quantities, is the secret of all malleable practice. 

In the casting of heavy shapes which do not require the 
maximum fluidity, itis found possible to use the ‘“‘higher’’ 
brands of iron, from No. 4 to No. 6, because the carbon in 
such irons is in an advanced state of combination, and such 
castings being poured with this metal, cool very rapidly, re- 
taining their original contour lines, with segregation. Heavy 
castings poured with “‘low’’ metal, or metal high in silicon, 
would upon cooling, not only allow of segregation, but would 
also be ‘‘gray.’’ This latter feature would be brought about, 
with the continued heat present in casting subsequent to cool- 
ing, allowing graphitic carbon, which had been in combina- 
tion, to separate under conditions so very favorable. We all 
know the resuit of trying to anneal a ‘‘gray’’ malleable cast- 
ing. itis invariably worthless, always burnt, because there 
has not been enough combined carbon present to offer resist- 
ance to heat of annealing ovens. The great features of mal- 
leable castings are malleahility, ductility, and the ability to 
withstand heavy shocks, without losing the original lines 
of the same. These properties are not possible when the 
material after annealing has an excess of carbon present. 

In looking over the analyses of both charcoal and coke irons, 
there is but a small difference noticed in the quantities of total 
carbon in all the grades from No.1 to No. 7, and therefore 
the hope of procuring an iron low in total carbon seems very 
forlorn indeed. It is only in freak casts that such a condition 
is possible. 


A Complex Change. 


Transformation which takes place in a metal during its con- 
tinuance in annealing ovens under high heat conditions, in 
which the carbon changes from the combined state, back to 
its original condition in pig metal, of graphitic carbon, is not 
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altogether the result of this heat influence, for if it were, the 
carbon would not have been thus affected. The strains both 
internal and external would have been greatly relieved, and as 
in the instance of the other metals, the annealing oven would 
have played its part. But in the annealing of malleable iror, 
the operation means more than ordinary explanation con- 
veys. There is, of course, nothing which will accomplish this 
result but heat, and in this peculiar instance, it is accompanied 
by a chemical action, different in every particular from other 
annealing processes, It is virtually the turning backward of 
the carbon with a loss, to the advantage of the metal. The 
fracture of an annealed casting and that of a gray iron cast- 
ing differ in every particular. There is nothing in the original 
pig metal which suggests the change of fracture, for in the 
finished material there seems an altogether complete evolu- 
tion in formation, and it is still within the limits of good 
reasoning to argue that the molecular formation in pig iron 
had entirely disappeared giving place to an atomical creation, 
the proof of which suggests itself in the homogenous charac- 
ter of fractures. It is hardly possible to ‘‘break’’ a good piece 
of malleable iron, The separation is more in the nature of 
cleavage than breakage; while in the instance of gray iron, 
it would be a break pure and simple. When castings of large 
diameters are being annealed, the operation is necessarily 
longer, as the carbon will not “‘let go’’ until a point beyond 
the highest heat unit of initial casting has been reached. 

The idea is steadily gaining ground that, in connection with 
analyses of pig iron furnished founders, some knowledge of 
the initial heat “conditions will at a future day be of the 
greatest assistance, for often we meet with acondition in mal- 
leable meliing, and which follows the usage of both charcoal 
and coke metals, when the heat will be hot enough to tap, but 
the carbon is still holding off, and will not enter into combi- 
nation until enough silicon has been burnt out, to reduce the 
excessive thermic condition in the bath. In looking over 
calculations made for these heats, one can seemingly gain 
nothing from the analyses, asthere is nothing suggestive of 
the contingency. If we do not recognize a heat condition we 
are ata loss for an explanation. Just how this anticipated 
change will shape itself can be only a matter for conjecture, 
and should it follow the line of etching tests we will be ina 
measure prepared for it. 

The Influence of Sulphur. 

“Sulphurin pig iron is the most objectionable of all the metal- 
loids. Being a product of a heat condition in blast furnaces 
(strictly speaking coke stacks), it does not lose for one mo- 
ment its power to work powerful effects at all times during 
the process. It is difficult for the modern‘manufacturer to 
accept sulphur as being beneficial, though this in substance is 
really being argued in several quarters. Excepting some 
special ‘‘off’’ grade of malleable in which a large percentage 
of sulphur is used for a special purpose, we know of no branch 
of metallurgy accepting it with favor. In charcoal iron, from 
the nature of ore and fuel used, sulphur is always at a mini- 
mum even throughout the ‘‘higher’’ gradings. In coke iron it 
is prominent not only through the influence of the class of fuel 
used in seducing the ore, but also in the ore itself. When the 
higher gradings of coke iron are reached, we find blast fur- 
naces working cold, and the metal absorbing sulphur at a 
rapid rate. When this ‘‘high”’ iron is re-melted in air furnaces 
the product, upon annealing, will show all those unmistakable 
characteristics found in steel making. Sulphur has affinity 
for nothing but itself! once in sufficient quantities it will in- 
variably assert itself. The tendency toward permeation is so 
strong’ that the metal will always be ‘‘short,’’ with a decided 
inclination toward crystalline formation instead of a homo- 
geneous construction. This latter feature is met with very 

' frequently, and is sometimes difficult of explanation. Mal- 
leable concerns do not want, nor have they encouraged the 
use of, iron high in sulphur, and in the selection of coke iron, 
have repeatedly taken refuge behind the bulwarks of a Besse- 
mer limit to aid them in purchasing. The absence of sulphur 
in charcoal iron has been recognized for years, as one of its 
strongest points. If coke furnaces would offer a uniform 


article in respect to sulphur, it could be used io malleable 
throughout all its various gradings But on account of the 
atmospheric and other conditions which govern stacks, the 
“high” coke iron can never become a factor in the casting 
arts. There is no doubt but that sulphur in excess will 
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combine carbon with the iron to a point higher than that 
attainable through simple furnace operations, but this point 
is offset in malleable by the danger incurred in metal through 
this somewhat negative reasoning. The limits for sulphur 
in all irons offered should not exceed .045, to produce success. 
ful castings. 


The Effect of Phosphorus. 


There seems at present a feeling among malleable makers 
that phosphorus in coke iron will be accepted with the same 
degree of confidence as was phosphorus in charcoal iron, ip 
the early progress of the art. Malleable castings for many 
years were made from charcoal iron in which the percen 
of phosphorus was rarely below 0.29, and yet with the intro. 
duction of coke iron phosphorus was regarded as extremely 
hostile to the process and iron was specified to the Bessemer 
limits. The supposed propensity was to cause metal to be 
‘cold short" or brittle when cold. There has been no method 
devised as yet which will eliminate phosphorus in the blast 
furnace, and until the ‘‘basic’’ furnace is adapted to mallea- 
ble purposes, it will be a condition to be met. Being organic 
and having affinity for oxygen its combination with metallic 
iron is made by absorption, when metal is passing through 
the fusion zone of the furnace. When in the pig iron in 
appreciable percentages, it does not in the process of remelt- 
ing for malleable purposes exert its influence in any degree, 
except under certain conditions, and those are when the 
latent heat of the metal is sufficiently high to free it. In 
metals graded Nos. 5, 6 and 7, phosphorus is at a standstill 
regarding heat conditions favorable for its action. We do 
not know in exactly what light phosphorus was considered in 
years gone by in malleable founding, but the theory has stood 
for a great while without proof that outside of its chemical 
reactions it made pig metal weaker physically. 

In the old days the malleable mixtures were made up by 
the grading system, and iron was chosen with peculiar refer. 
ence to the aggregation in fracture, eventhough it was all of 
the same quality. The distinction was made and the rule 
followed, that all iron, if uniform in structure, no matter what 
its quality may have been, yielded better and worked much 
more satisfactorily than it would have, if mixed with iron of 
varied fracturesand analyses. Inother words, it was counted 
as unprofitable to melt weak iron with a stronger, as there 
would be a ‘‘melting loss’’ to meet far above the average. It 
is generally conceded (theoretically) that iron of the same com- 
position, be it weak or strong, unites with the smallest losses, 
In the matter of loss in melting, where the percentage runs as 
high as 10 and 12 per cent of total weight charged, there would 
certainly appear ample field for improvement. When a heat 
of ‘‘high”’ iron is charged into the reverberatory air furnace, its 
yield is markedly greater, than when a gray iron charge is 
compared, which has to undergo the boiling and oxidizing pro- 
cess which follows. The reasoning for this difference is only 
too obvious when considered for a moment. When the metal 
is hot of itself, and combined with the induced heat of 
blast, there is no question that phosphorus is the foundryman’s 
friend for fluidity. 

Manganese has gained more in favor during the past few 
years than any of the other metalloids. There have been 
many reasons for this, and its accepted worth is due to its 
ability to hold shrinkages within reasonable limits, together 
with its effect upon the final combination of carbon in bath, 
Its formation in pig iron is generally considered as an oxide 
and is, of course, readily affected by the flame of: the “blast. 
When in large percentages it acts as a flux in the distinct re- 
moval of sulphur. Manganese at high temperatures is acted 
upon by the burning of the silicon, and is thus converted al- 
most entirely into a protoxide, which combining with the silicon 
in formation of slag, carries with it appreciable amounts of sul. 
phur. Manganese, however, does not act, only when the 
heat conditions are above the normal, and this necessary 
feature will be recognized from the condition of slags drawn 
out of furnaces. Thepercentage of manganese specified for 
malleable pig iron has risen from the charcoal limits of 50 
until now 1.50 is specified in many instances. The objection 
has been raised that these high percentages acting upon the 
carbon, render castings in the annealing ovens hard, making 
extra hard firing necessary to remove the carbon success- 
fully. This latter theory has yet to be proved, and if it is so, 
it is of course acting directly contrary to the theory of the 
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malleable anneal, which is that any substance having an 
affinity for carbon, will remove the same under a high heat 
condition. 

The original methods were somewhat different from those 
followed in many quarters, yet are still extant. Malleable cast 
jron is produced by a process of decarbonizing cast iron, by 
cementation; and the original method was packing castings 
in iron ore, which at a high heat imparted its oxygen to the 
carbon in the iron, forming CO. From this process arose the 
term hematite malleable iron. The adoption of automatic 
casting apparatus by blast furnaces, will enable them to offer 
the foundry user (and especially the malleable concerns) an 


* article superior to the sand pigsof to-day. It is believed 


that the carbon will be in a higher state of combination with 
the iron, and it is hoped that the total percentage of carbon 
will be lower. The effect upon silicon content will be watched 
with great interest, as we anticipate some change in this par- 
ticular, which will affect the grading. Metal which at hearth 
of furnace when tapped, showing two per cent silicon, will lose 
in some marked degree, upon the chilling consequent to the 
use of chill molds. If this furnace treatment should be very 
severe the subsequent handling must be along other lines than 
those at present pursued in malleable casting. Sandless pigs 
will bring with them a decidedly welcome feature of economy, 
both in fuel ¢onsumption, and obviating the removal of 
debris, which now follows the skimming of every heat. It 
is a most decided advancement in blast furnace product. 

The adoption of standardized drillings is without question 
of great assistance, both to furnace managers, and founders, 
and another step which suggests itself in this connection, 
would be the adoption of uniform methods for laboratory 
analyses, by all parties concerned. We know for a certainty 
that blast furnace chemists will offer uniform results, when 
working upon the same sample, and by from reason of this 
fact their analyses may be accepted without checking. 
Chemistry has not entered into the foundry industry to the 
extent one might suppose its unquestioned worth would war- 
rant and there are many reasons for this delay. You can 
never tell whether there are two ways of producing a casting, 
until the second method has been tried, and it is the conclu- 
sion of those who have tried two ways, that chemists of 
sufficient breadth have accomplished and carried out more 
economies at the furnace, tothe direct advantage of the metal, 
than “all the rule-of-thumb melters. Encouragement here, 
more than in any other department of founding, has worked 
toward making output uniform and satisfactory. 





Southern Furnace Interests Absorbed. 


Another deal in Southern coal and iron properties has been 
made. John E. Searles and Abram S. Hewitt, of New York, 
and some their leading New York and Boston associates, the 
International Trust Co., of Baltimore; Middendorf, Oliver 
& Co., of Baltimore; John L. Williams & Sons, of Richmond, 
and others, are connected with it. A syndicate, with a capital 
stock of $5,000,000, has been organized, all of which has been 
underwritten, and has purchased the Clifton Iron Co., owning 
30,000 acres of land and the two Clifton furnaces, at Ironaton, 
Ala., one making coke iron and the other charcoal iron; the 
Standard Coal Co., owning 32000 acres of coal lands; the 
Mary Pratt Furnace in Brimingham the Gate City properties 
adjacent to Birmingham (purchased some months ago by 
Baltimore and Richmond interests), and the Gadsden, Ala., 
furnace and ore properties in connection therewith. The 
building of 4oo coke ovens and the further opening up of coal 
mines are now under way. Gadsden furnace will be rebuilt. 
T. G. Bush, president of the Clifton Iron Co., will be presi- 
dent of the new company, and F. M. Jackson, general manager 
of the Standard Coal Co., who has operated that property for 
the last 10 years, will have general charge of its coal and coke 
interests. The properties will be paid for in full. The new 
company will start without indebtedness of any kind, as 
no bonds are to be issued, and it has ample working capital 


Nor long ago it was agreed by all interests on the great 
lakes that with big ships and deep channels the days of high 
freights had passed. Dollar ore was to be only a memory. 
But the freight market to-day has practically reached the 
dollar figure. A dollaraton is said to have been paid on 
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one load that a shipper was forced to move to Buffalo, It is 
certain anyhow that there are no ships to be had to move ore 
from the head of the lakes at less than a dollar, and the grain 
rate from the same quarter is equal to more than a dollar. 
Probably 40 ships were chartered in twodays at 40 
last week cents on coal from Ohio ports to the head of Lake 
Superior, which is just double the rate that prevailed all 
through last season, These advances are due largely to grain 
shippers bidding for the vessels. The movement of grain 
from the northwest would seem to indicate that the farmers 
are getting rid of it in anticipation of very heavy crops, and 
vessel men are correspondingly happy.—[{Marine Review. 





World-Wide Advertising for American [Manufacturies. 

In a London letter to the Angineecring News, ‘‘G. H. F." 
makes this interesting comment on the way in which Ameri- 
can manufacturers have been receiving the attentions of the 
world’s best agents of publicity, in their campaign for foreign 
business: 

‘*The American exporter is the best advertised individual of 
this era of newspaper enterprise. The space which is so 
dearly purchased by the British manufacturer is given, with- 
out stint and without price, to chronicle the triumphs of 
American competition in the markets of the world; to explain 
in detail the superiority of manufacture, the excellent features 
of shop practice, the wonderful organizing ability and the in- 
ventive genius, the labor-saving machinery and the time- 
saving devices of the exceedingly practical and enterprising 
nation across the Atlantic which is now confessedly pushing 
its commerial victories at a rate quite unparalleled in previous 
history. The recent awards of considerable contracts for 
American bridges and American Iccomotives over the heads 
of English manufacturers were telegraphed to the remotest 
corners of the British Empire, and it is no exaggeration to 
say that in every newspaper publishing ordinary news of the 
day reference of some kind has been made to this startling 
victory of American trade enterprise. Class journals have 
commented on the subject from every point of view, maga- 
zines have had more lengthy and weighty articles; even 
society proceedings show from the hard-facts-dealing view of 
their learned authors the causes of the superiority of American 
products. These opinions and comments speedily make their 
way to American newspaper columns through the media of 
the telegraph office, press cuttings, special correspondence 
and consular reports, and in the dollar-a-line space of the 
great city dailies the triumphs of the live Yankee intelligence, 
capital and enterprise, are again widely advertised to an ap- 
preciative nation, which is in turn stimulated for further con- 
quest. Truly, then, the American exporter is the pet of the 
newspaper fraternity; his lines have fallen in profitable 
places; may he duly recognize his obligations with substantial 


fraternity.”’ 





Tue Chicago & Aurora Smelting & Refining Co., with works 
at Chicago and Aurora, Ill., and Leadville, Col., has been 
merged in the American Smelting and Refining Co., which 
owns the principal large smelters of the country. It has 
abandoned the manufacture of Babbitt metal excepting the 
filling of a few orders on hand, although it had made a 
specialty of the manufacture of this material for engines, roll- 
ing mills, etc, in the past two years. C. H. Reeves, Jr., 
who was in charge of this department, has resigned and be- 
come identified with Merchant & Co., Inc., of Philadelphia, 
New York and Chicago. Merchant & Co., Inc., have been op- 
erating large smelting works for many years in Philadelphia, 
and have always been very active in the manufacture of Bab- 
bitt metals. They are now in position to supply the former 
customers of the Chicago & Aurora Smelting & Refining Co. 
with all the ‘‘Aurora’’ grades of Babbitt metal they have 


been accustomed to use. 





The Sloss Iron & Steel Co., Birmingham, Ala., is opening 
a large mine on ‘its property near the Brookside mines, and 
erecting 100 coke ovens at the same place. The four 
furnaces belonging to this company are in full blast, and the 
coal and coke are needed. 


Tue South Chicago Furnace Co.’s remodeled Calumet 
Furnace was put in blast last week. 
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BEVEL GEAR GRINDING MACHINE. 





A machine has been perfected by the Leland & Faulconer 
Mfg. Co., of Detroit, which cuts the working surfaces of the 
teeth of a gear to the correct outline after the gear has been 
hardened. It is known as their bevel gear generating grinder. 
It is well known that in order to secure smooth running and 
perfect action of bevel gears, all the working faces must have 
a definite relation to the apex or cone center, and the teeth 
should be uniform in™ thickness, accurately spaced and con- 
centric with the axis of the gear. Hence, in designing the 
machine illustrated, every attention bas been given to secure 
all these conditions in hardened bevel gears. It has been 
demonstrated that it is absolutely necessary to have the gears 
used in the chainless bicycle hardened, otherwise their life 
would be short indeed. Heretofore this hardening has been 
done after the gears have been made from soft steel as per- 
fect as practicable by the latest special machinery, which is 
complicated and expensive. The process of hardening these 
gears introduces various errors, warps and changes: the form 
of the gears so that the working faces of the teeth are not con- 
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which reference is made later. The former is generated in the 
machine itself and is geometrically correct, and the grinding 
is so accurate that the resultant surfaces are reduced copies of 
the former, the tooth curves being exactly reproduced. 

The frame which carries the gear-holding spindle is shown 
in Fig. 2. It is yoke-shaped at its upper end and is pivoted 
on two bushings, the axis of which passes through the cone 
center of all gears generated on the machine. The standard 
taper hole at the upper end of the frame receives the arbor on 
which the gear is placed; at the lower end is mounted the 
index plate, having the same number of notches as the teeth 
of the gear. The gear-holding frame and the spindle with 
the gear mounted thereon may be swung on its pivot around 
the cone center line and clamped on the quadrant so that any 
bevel gear used in a bicycle from 15-tooth pinion to a s50-tooth 
crank-gear may be correctly generated on the machine. 

The frame which carries the reciprocating ram, Fig. 3, 
which in turn carries the abrasive wheel, is also pivoted on 
one of the same bushings upon which the gear spindle frame 
swings. The back end of this frame has a vertical move. 
ment imp7rted to it by means of a cam,shown at A, Fig. 1. This 
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FIG, I.—BEVEL GEAR GENERATING GRINDER. 


centric with the axis of the“gears,"the*spacing becomes irregu- 
lar, and the teeth lean one way or the other. Hence, the 
finished product was left, before this gear grinding machine 
was developed, in the imperfect condition brought about by 
the hardening process. 

The idea of grinding gears after hardening was conceived 
by H. M. Leland, and the machine was designed jointly by 
Mr. Leland and Frank E. Ferris, one of the company’s de- 
signers. Patents were granted on May 9, 1899, the machines 
having been in operation for a considerable time previous, 
ro of them in the works of the Pope Mfg. Co., at Hartford, 
Conn. The cutting is done by a corundum wheel of specially 
hard material, and of special construction. Its periphery 
travels at a speed of nearly two miles a minute. Fig. 1 gives 
a view of the machine, showing a gear in position to be oper- 
ated on by the abrasive wheel. The former is shown at B 
and the former-arm, which carries it, is seated on the spindle 
and yoke frame shown about midway on the quadrant, to 


vertical movement carries the cuttingedge of the abrasive 
wheel on a vertical line, the plane of which passes through the 
cone center. This ram also has a reciprocating movement 
imparted to it by an eccentric cam which causes it to recipro- 
cate on radial lines from the cone center above explained. 
This ram reciprocates about s00 strokes per minute, and is 
mounted in suitable steel guides. This ram also has a uni- 
versal head which can be tilted in either direction. The ab- 
rasive wheel which does the cutting is properly mounted on 
this universal head. The head is so constructed that it can 
be adjusted in all directions by accurate micrometer screws 
reading to a fraction of a thousandth of an inch. The cutting 
edge of this wheel travels or reciprocates in a line that is 
radial at all times to the cone center, at the same time that its 
cutting ecge is moving up and down in a plane which passes 
vertically through the cone center. Thus the cutting wheel 
has a rotary movement, a reciprocatory movement on the cone 
line of the gear, a vertical movement, and a swivel movement, 
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to give clearance thereto in its work on the side of the teeth 
of the gear, while it may also be vertically or laterally ad- 
‘usted to maintain its proper relation to the teeth of the gear 
and the cone center. 

The ram frame carries a roll at its moving end as seen in 
Fig. 1. As the frame is moved in a vertical direction, this 
roll travels on the former, thereby rolling the spindle with 
the’gear mounted thereon, and thus giving the correct curve 
or outline to ‘the tooth being acted upon by the abrasive 
wheel. As the wheel is at the highest pointof its upward 
movement, the spindle is rotated by means of the indexing 
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any tooth of the gear comes into precisely the correct relation 
to the former. It is then ready to be acted upon by the cut- 
ting wheel. When the gear and the wheel have been once prop- 
erly adjusted, all the functions of the machine are automatic, 
and its various movements are continued until the gear is 
finished, when it will be found to be theoretically or geomet- 
rically correct, and that every essential requirement called for 
by the most exactiog and refined tests will prove that the ma- 
chine has made the most perfect bevel gear, hard or soft, that 
has~ ‘yet been‘*produced by means heretofore “in use. No 
other machine so far as we are“informed has ever been made, 

















FIG. 2.—YOKE FRAME AND GEAR-HOLDING SPINDLE. 


- 3-——-FRAME FOR RECIPROCATING RAM, 


mechanism, and the wheel, as it goes down again, cuts the 
face of the next tooth. 

The gear spindle, Fig. 2. is provided with a worm and 
worm wheel, which are encased and by means of which the 
gear may be revolved without turning the index plate. This 
allows the gear to be placed and secured to the spindle by 
any suitable means, and then rolled until the central line of 





WHICH CARRIES THE ABRASIVE WHEEL. 


that will produce a perfect hardened bevel gear. When it is 
considered that about 350,000 revolutions of the cutting wheel 
of this machine are required to grind one gear, some idea is 
obtained of the work it performs. Unusual accuracy has 
been attained in the manufacture of the machine, Working 
limits on nearly all the pieces composing it have been made 
very close and exacting. 
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GOVERNING MIXTURES BY SILICON. ° 





The paper of Bertrand S. Summers, of Chicago, read at the 
Buffalo meeting of the American Institute of Mining En- 
gineers, has attracted the attention of a number of careful 
students of the mettallurgy of cast iron. Mr. Summers’ con 
tention is that the influence of carbon has not. been given due 
prominence in the study of controlling elements in cupola 
mixtures. The following contributions to the discussion of 
the paper have just been published by the American Institute: 

R. S. MacPherran, Milwaukee, Wis. (communication to 
the secretary): The importance of carbon in pig iron, as well 
as the desirability of buying, for some purposes, irons which 
are high in carbon, has always been recognized. Mr. Sum- 
mers, I think, has given undue weight to the carbon-determi- 
nations. The combined carbon often decreases materially 
as the center of the pig is approached, with a corresponding 
increase in the graphite. Even the determination of total 
carbon, to be of service, must be supplemented by that of other 
elements. By it alone, the softness of a foundry iron cannot 
be determined. Car wheels and No. 5 iron, for instance, fre- 
quently contain 3.75 per cent of carbon. This is the percent- 
age specified by Mr. Summers for his No, 1 iron, ‘with the 
silicon about anywhere the furnaceman wants it.’’ It is 
true, that other things being equal, the higher the carbon the 
softer the iron for foundry use. But to introduce any given 
percentages of graphitic and total carbon into a pig iron 
specification would but make the specification more compli- 
cated, without increasing its value in a commensurate degree. 

Mr. Summers does not believe in the governing of mixtures 
by the silicon, and, in supportof his views, gives several 

tables. It seems to me that both his conclusions and his ta- 
bles are somewhat unsatisfactory. He comments on the 
regularity in carbon, but fails to note the significance of the 
irregularity in silicon. The variation of 0.7 per cent in sili- 
con. for example, is too great to be accounted for by difference 
in blast. It might better be attributed to bad grading at the 
furnace, unsystematic sampling, or irregular charging. De- 
ductions drawn under such conditions are of little value. 

In ordinary work the castings from the same mixture 
should not vary 0.15 per cent, in silicon, and for cylinders and 
special work do not vary o.1o per cent. As the percentage 
of silicon increases from the least possible amount up to nearly 
3 per cent, the ratio of graphite to combined carbon increases, 
if the other conditions are constant—that is, if the conditions 
of cooling are not altered, and if silicon and iron are the only 
elements, the percentages of which vary. The influence of 
any given percentage of silicon is the more powerful, the 
lower the total percentage of that element present. A change 
of 0.10 to 0.20 per centin No. 5 iron makes a decided differ- 
ence in-the carbons; whereas in No. 1 iron, this effect is often 
overshadowed by the more potent influence of the cooling 
conditions. To the latter Mr. Summers seems to have paid 
no attention. I say ‘“‘seems’’ because in no place does he 
mention them, or record any attempt to preserve uniformity 
of casting and cooling in his test pieces. It is just possible 
that some of the anomalies in his Tables I, and IV. are due to 
this cause. The conditions of pouring, cross sections of piece, 
etc., are of the utmost importance in determining the relative 
amounts of graphitic and combined carbon in. the casting. 
An iron which, in a small casting, would be white, may be per- 
fectly gray ina large one. It may, indeed, be said that all 
iron is gray, if slowly enough cooled. Let me illustrate this 
proposition in physical as well as chemical terms. An iron 
cast in a 1-inch test-bar may give a tensile strength of 35,000 
pounds to the square inch, while, in a heavy fly-wheel seg- 
ment, it will not average 20,000 pounds, 

In conclusion, [ wish to express my agreement with Mr. 
Summers, that the indiscriminate use of ferro-silicon is to be 
condemned. Within its proper sphere, it is often of great 
value; but it is too frequently employed as a remedy for 

all ills, 

Dr. R. Moldenke, Pittsburg, Pa. (communication to the 
secretary): In studying Mr Summers’ paper one must ad- 
mit the patience with which he has worked to present a theory 
at variance with the conclusions of all the leading scientific 
founders; but one cannot fail to notice the continual contra. 
dictions, or, let us say, a periodic hiatus between his results 
and the conclusions derived therefrom. He frankly discards 
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the idea that silicon is the important element in cupola mix. 
tures, and aims at controlling the graphite, Right here Mr. 
Summers will be met with the stubborn fact that the amount 
of graphite present in a casting is a function of the silicon 
present, the casting-temperature, and the rate of cooling; 
the total carbon, of course, coming into play to some extent, 
though it is very seldom so low that special precautions (in 
the form of an increase in silicon by the way) must be taken 
to keep the casting safely fit to be machined. Leave out the 
silicon, and how would Mr. Summers govern the graphite? The 
hotter the casting temperature, the higher the combined car. 
bon, which means lower graphite; the thicker the section, the 
slower the rate of cooling, and hence the higher the graphite, 
As the rate of cooling depends upon the dimensions of the 
casting, which cannot be changed, and as the casting tempera- 
ture is capable of being lowered only_by allowing the ladle to 
stand after tapping, and cannot be raised if required, what 
can Mr. Summers do if he ignores the silicon? 

A mucb more satisfactory way is to adjust the silicon con. 
tents to the fuel ratio blast, and other cupola conditions, and 
thus approximate correct results every time. The instances 
cited by Mr. Summers of pig irons in which the silicon was 
found not to govern the graphite are entirely misleading, as 
it is well known that furnace casts vary very much in temp- 
erature, and the same iron, if cast hot, may be white, while, if 
cast cold, it will be gray. This proposition applies to cases 
of comparatively low silicon. As the percentage of silicon 
rises, the sensitiveness of the carbon is lessened to some ex- 
tent; but the rule holds true, nevertheless. 

Considering seriatim the points brought out by Mr. Sum- 
mers, we find, first that he admits the most prominent feature 
of the effect of silicon to be the promotion of the graphite 
formation. He claims‘that as to the requirements of this reac- 
tion nothing absolute can be stated, which is not quite the 
case; for many experienced founders govern their work by 
the silicon contents exactly. Again, the claim is made that 
charcoal ‘and coke irons of the same composition show differ- 
ences due to carbon conditions, in which temper carbon plays 
an important part. While this is an open question, it is 
doubtful whether temper “carbon willbe found in any cast 
iron not subjected to prolonged annealing. The effect of 
greater oxidation in coke irons has much to do with the pe- 
culiar appearance of charcoal and coke iron fractures. 

The question of sulphur is taken up next, and its effects 
are noted. The limit proposed by Mr. Summers, if not ap- 
plied to ordinary foundry work, is too high, though special 
kinds of castings may stand o.10 per cent of sulphur without 
harm. 

On the manganese question it will pay us to ‘‘go slow,”’ in 
view of the tendency of this element to harden the metal, 
and (by combination with sulphur to make hard spots) to 
cause trouble in the machine shop. 

It were better if Mr. Summers would avoid the term 
*‘semi-steel,’’ which means nothing, as the metal it is used 
to designate is only a cast ironrunning very low in carbon, 
and having a high tensile strength (below that of malleable 
cast iron, by the way), a little more elongation than the 
weaker grades of cast iron, and, as he states, more magnetic 
permeability. This is no reason why a new name should be 
used, in these enlightened days, for the upper grades of ma- 
terial having all the properties of cast iron and none of those 
of steel. 

In the tests made on bars high in phosphorus, the results 
reported by Mr. Summers should be supplemented by their 
size and the distance between supports; otherwise they are 
worthless. In the instance of the high grade irons, errone- 
ously called semi-steel, which showed such differences in 
permeability and fracture, would not the temperature in cast- 
ing account for most of such differences? 

It seems that Mr. Summers’ experience has been princi- 
pally with ferro-silicons; but, as ‘every founder knows, these 
are to be used with great caution in cupola work, as such mix- 
tures lack uniformity, and, as a consequence, the results are 
far from certain. It.is much better to make use of irons of 
nearly the composition required in the charge than to mix up 
scrap and ferro-silicon, although, theoretically, this should 
be just as good. 

In the discussion of that part of Mr. Summers’ paper, which 
concerns the relation of silicon to graphite, the tables given, and 
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the deductons made therefrom, fail to be of value, because the 
perature conditions are not stated. The anomaly of a 
pig iron with 3.36 per cent of silicon, yet having all its carbon 
in graphitic form, which is attributed to local conditions, 
would be better laid to heat and cooling conditions in the 
making of this exceptionally peculiar iron. Indeed, Mr. Sum- 
mers subsequently declares that temperature controls the 
effect of silicon in pig iron, as well as in iron from the cupola, 
the amount of air used to burn the fuel ina given time pro- 
ducing effects which must not be neglected; and it may be 
added that the amount of fuel with which the melted iron 
comes in contact, while dripping through it, affects the total 
carbon also. 

Inasmuch as the carbon question in pig irons is a compara- 
tively simple one, any specifications which include this ele- 
ment, must be a burden to the furnaceman; and, again, any 
specifications requiring a minimum of graphite in pig iron 
must make an expert founder smile when he thinks of the 
fact that chilled car wheels, when remelted and poured 
“dull,” give perfectly gray castings. 

On the whole, the paper of Mr. Summers is a curious one, 
and well worthy of study by founders who wish to note to what 
ideas the copious use of ferro-silicon in daily mixtures gives 


tem 


rise. 
R. A. Hadfield, Sheffield, Eng. (communication to the sec- 
retary): I have read with special interest the excellent and 
most interesting communication by Mr. Summers on ‘‘Mod- 
ern Cupola Practice."’ The title alone does not do justice to 
this important paper, as in several instances it offers solutions 
for results obtained from cast iron alloys which, to the best 
of the writer's knowledge, have not been satisfactorily ex- 
plained elsewhere. As an example, 1 would cite the very 
nteresting theory stated by Mr. Summers, with regard to 
Prof. Ledebur’s temper carbon, as being carbon in a ‘“‘trans- 
ition state towards graphite.’" I am glad tomote that Mr. 
Summers regards as tenable the idea of the existence of a car- 
bide manganese. The hypothesis of such a combination ap- 
pears tome much more satisfactory than the invoking of 
allotropy. It cannot be doubted now that carbide of iron 
exists: and there should, therefore, be little doubt as to the 
existence of another carbide in the same group of elements 
as that which includes both iron and manganese. 

I am specially interested in the observations regarding the 
existence of silico-carbide, having myself produced some very 
peculiar alloys of silicon iron containing carbon. They pos- 
sess special hardness—in fact, when properly treated, almost 
that of self-hardening steel, without the brittleness of the lat- 
ter. Although silicon has been ordinarily a despised element, 
its use, when properly applied, is much more serviceable than 
is ordinarily imagined. 

On the other hand, as Mr. Summers properly states, in ordin- 
ary foundry practice this metalloid has often been attributed to 
its qualities, both good and bad, for which the real responsi- 
bility was due to other causes, some of which he himself has 
well and clearly shown. This has arisen, no doubt, from the 
fact that the influence of silicon on carbon is very important, 
and that the results observed were due rather to the condition 
in which this element was found than te the amount of silicon 
per se. 

In conclusion, I would again say with how much interest | 
have read this paper, feeling sure that, to the practical man, 
who often sees that current theoretical explanations do not 
always fit in with the facts he notices, it will specially appeal. 
Asa British member of the American Institute of Mining 
Engineers, I hope that we may have more communications 
from Mr. Summers, and that he may see his way to put his 
views before our Iron and Steel Institute for discussion on 
this side, 

Mr. Summers: Replying to Mr. MacPherran, I would say 
that I cannot agree with him that total carbon varies too much 
to permit much dependence to be placed upon its determina- 
tion. I have frequently checked this point, and find that, 
when care is exercised, the carbon determinations are nearly 
as uniform as those of silicon. ‘The drilling should be taken 
from different positions. Six pigs compose our sample, 
equal parts of each being taken. Mr. MacPherran has mis- 
taken my meaning in this regard. I do not claim that one 
can judge of the softness of pig iron from the total carbon, 
but that one can certainly do so from the graphitic carbon. 
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In the specification to which he refers, a graphitic carbon 
limit is also specified, which”puts another phase on the ques- 
tion. I believe firmly, and this is confirmed by practice, that 
the carbon specification is more important than that of silicon. 

Without attempting to account for the variation of 0.7 per 
cent in silicon mentioned by Mr. MacPherran, I must say 
that, if his point is well taken, it seems to me we should loek 
for considerable effect upon the graphitic carbon. Iam una- 
ware that any positive claim is made in my paper that the 
blast could increase the silicon to the degree mentioned. Mr. 
MacPherran seems to have better control of his burden than 
is common, in normal practice. 

As to the remainder of Mr. MacPherran’s remarks, they all 
state admitted facts of foundry practice, and I cannot see that 
they affect the data given by me. As to the size of our cast- 
ings, I will say that they were all taken from the same pat- 
tern, 0.5 by o.§ by 12 inches in size, giving a bar too small to 
permit any noticeable amount of segregation. Moreover, as 
great care was taken to maintain the same conditions for 
each casting, itis doubtful if any anomalies can be traced to 
different rates of cooling, etc. This conclusion is confirmed 
by the fact that, with the same charge, I have found the 
graphite the same in castings made from this pattern at differ- 
ent times, 

Dr. Moldenke's remarks are so based on orthodox foundry 
ideas and opinions that I can scarcely make any reply to 
them. He is mistaken, however, in understanding that I 
have labored to ‘‘present a theory at variance with the conclu- 
sions of all the leading scientific founders." Ido not claim 
originality for the ‘‘theory,"’ as he calls it; but I have found 
that it explained anomalies in foundry practice which I could 
not explain by the ideas in which I had been schooled. Dr, 
Moldenke asks how one can govern the graphite if the silicon 
be left out? If he can govern the graphite with the silicon, 
he is more successful than I have been. I do not attempt to 
govern the graphite. I simply get as much graphite as I can, 
and control the total carbon by mixing high or low carbon 
iron or scrap, as the case may demand. Again, if we want 
fine machinery iron, I think it is accepted as the best practice 
to fix the silicon at about 2 per cent. How, then, if we thus 
fix the silicon, and if it controls the graphite under all circum- 
stances, are we to control the graphite? Perhaps Dr. Mol- 
denke would not fix the silicon at any fixed amount, but would 
vary it until he got the graphite content he wished. If so, I 
can only say that he differs from the best practice. ‘T’he two 
most widely known and recognized manufacturers of fine ma- 
chinery do not follow such a plan. The analyses of their cast- 


ings show: 

No.1 No. 2, 
es oa 6 “ew sheets on 6 a 1.90 1.87 
a ee ee a 0.092 0.116 
Phosphorus, 0.822 0.656 
Manganese . eo ee 0.325 
Graphite cashes, . iw Hs cw ss. Oe 3.15 
er ae ae ee en 0.17 0.51 


These castings were small, and one was a standard test- 
bar, 1 by 1 by 12 inches in size. Evidently, in this case, sili- 
con has not been the controlling element, and has been kept 
as low as one well could keep it in foundry practice, for this 
grade of work. To what, then, was the percentage of graph- 
ite due? If the conditons mentioned by Mr. MacPherran and 
Dr. Moldenke are responsible for these results, then condi- 
tions are more potent than silicon in producing graphite, 
which is the point I wished to bring out in this connection, 
though I have not endeavored to define the conditions, I 
think Dr. Moldenke will find that a larger number of scien- 
tific founders differ from him than he is aware of. 

Regarding the statement that the limit o.10 per cent for 
sulphur is too high, I can only refer Dr. Moldenke to the above 
analysis, whch represents one of the best machinery cast irons 
on the American market; and also observe that, in normal 
foundry practice, sulphur is seldom below 0.06 per cent. 

As long as “‘semi-steel’’ is an accepted term in the trade, 
I can see no objection to its use, especially as the semi-steel 
referred to is about 50 per cent steel. The name is not new nor 
original with me, and, as far as I know, does not purport to 
describe the properties of the metal. 

In my opinion, the use of ferro-silicons is too general in this 
country to need discussion. There are scarcely any foundries 
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’ where they are not used. I do not think, however, that they 
are often employed with too little discrimination. 

Dr. Moldenke’s ‘‘expert founder,”’ who does the smiling at 
graphite specifications, ‘“‘when he thinks of the fact that 
chilled car wheels, when re-melted and poured ‘dull,’ give 
perfectly gray castings,” can probably explain why it is diffi- 
cult to get a soft gray iron to chill, although the silicon is low. 
In this connection one may be excused for thinking that an 
iron of high graphitic content, though it may be low in silicon, 
is frequently of good use as a softener, since experience 
seems to show that it is easier, by the use of it, to make a 
casting high in graphitic carbon under normal conditons. I 
confess, however, that this proposition is open to dispute. 

I would say that I am not an advocate of “‘the copious use 
of ferro-silicon.’’ In fact, it is against this practice that my 
paper is directed. But I am far from agreeing with Dr. 
Moldenke, if he means to say that their use should be 
avoided. 

With Mr. Hadfield’s ideas regarding manganese I am in 
accord. It is by no means certain that this element cannot be 
used with advantage in foundry practice, to prevent oxida- 
tion, etc. the marked effect of manganese on both permea- 
bility, hysteress and permanent magnetism of iron and steel 
certainly points toward the existence of a carbide of iron. 

My paper was written, not to advance’a new theory, but to 
invite discussion, and to discover whether others, as well as 
myself, have found difficulty in controlling foundry mixtures 
by means of silicon. It does not seem sensible to talk of con- 
trolling cooling conditions in commercial practice; and if 
foundry conditions are more potent than silicon in controlling 
graphite, some, at least, of our current beliefs and tradi- 
tions should be modified. 

I wish to record my support of Mr. Bachman’s criticism of 
the work done in support of what I may call the ‘‘silicon 
theory.’’ It is well known that Mr. Keep’s work was far from 
complete from a chemical standpoint, as well as from a metal- 
lurgical one. There were so many conditions in Mr. Keep’s 
work that might have accounted for his results as to permit 
serious doubts concerning his deductions. I myself have 
prepared irons by melting in graphite pots mixtures of. ferro- 
silicon iron and wrought iron drillings, which certainly make 
very curious alloys. 

The following are the analyses of some of these pot irons: 


I. II. III. Iv. v. VI VII, WII, IX. 

Per Per Per Per Per Per Per Per Per 

Cent. Cent. Cent. Cent. Cent. Cent. Cent. Cent. Cent. 

Ee 1,14 0.58 0.916 1,037 0.504 0.134 1776 2.546 2.60 
Manganese......, 0.228 0.062 0.359 0.227 0.132 0.425 0.661 0.698 0.49 
Sulphur............ 0.046 0.038 ©0059 0.055 0.048 0.057 0.074 0.0§2 0.045 
Phosphorus...... 0.412 0.269 0,723 0.794 1.049 0.664 0.886 1.139 1.154 
Gr. carbon........ 0.006 Trace Trace Trace Trace Trace Trace T — None 
Com. carbon.... 2.0066 2.519 2.63 2.51 2.59 1.27 0.77 1.74 1.15 


These irons were compounded for the purpose of studying 
the effect of the different elements upon the magnetic perme- 
ability of iron; and a more complete description of them can 
be found in the Journal of the Society of Chemical Industry 
for December, 1897. In no case was the graphite over 0.06 
per cent, and, the percentage being so small, the determina- 
ion was neglected. The irons, some of which were covered 
with charcoal in melting, absorbed large contents of carbon, 
nearly all of which remained in the casting as combined car- 
bon. It will be noted that the silicon varied from o.5 to 2.6 
percent. This has not affected the peculiar composition of 
the iron in any way. I cite these results to show the errors 
liable to arise in deductions made from small experimental 
heats and in basing foundry practice upon them. Especially 
is this true where accurate chemical analysis does not accom- 
pany the work. 

It seems to me that the advocates of the effect of silicon 
upon carbon are a little too bigoted in their advocacy of the 
theory, and frequently a fair hearing is not given to data pre- 
sented in opposition. I certainly think the matter worthy of 
further investigation, every care being taken to discover the 
truth; and it does not seem to me advisable that these conten- 
tions should be scorned simply because they are not concord- 
ant with established belief or indivicual opinion. In support 
of this view, the valuable data presented by Mr. Bachman 
should have great weight. 





W. C. Hemmavecuer, of 36 La Salle st., Chicago, has been 
appointed exclusive sales agent for the Detroit Twist Drill 
Co., of Detroit, for the Northwest. 


July 13, 1899 


THE DETROIT EMERY WHEEL Co. 





One outcome of Mr, Gilbert Hart’s career of 26 years asa 
manufacturer is shown in the extensive operations of the De. 
troit Emery Wheel Co., corner of Jefferson and Field aves, 
Detroit, Mich., well-known throughout the United States as 
well as in Europe. Having some ideas of his own regarding 
combination of materials, and best methods ta employ in pro. 
ducing a wheel insuring the greate 't economy of use in grind. 
ing and largest possible safety, Mr. Hart decided to put them 
into practice. He started with a 30x30 foot shop, in 1873, em. 
ploying a few hands. From that time he has made grinding 
wheels his special, experimental study, and has steadily ip. 
creased his output. He now carries 70 men on his pay-roll, 
and the plant embraces about 20,000 square feet of floor space, 
Since the first of the year it has been found necessary to run 
12 hours daily in order to keep pace with orders. 

Notable success has been attained in securing temperate, 
steady men, who become so well satisfied with the policy of 
the firm, that very few changes are made. It is stated that 
not more than one dozen men have been discharged since the 
organization of the concern, and in these cases the cause was 
irregularity of habits. This long-continued service of the 
men permits of great uniformity in the product, which is in 
large part hand work. Special wheels of all sizes, degrees 
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of hardness, composition and shapes, to stand slow or rapid 
running, wet or dry work, are made daily to meet the de- 
mands of the many different kinds of work on which wheels 
are employed. Both corundum and emery wheels are manu. 
factured. About 20 different sized grits enter into the ordin- 
ary range of sizes used. A large stock of all kinds of raw 
material is kept on hand, with a view to keeping up the record 
of the concern, of filling all orders for special wheels on the 
day following their receipt. This rapid production of wheels 
is the result of an original process used in composition, mix- 
ing. forming, baking. finishing and testing, reaching a result 
in 24 hours, that with some producers involves processes oc- 
cupying several weeks duration. 

To meet the demands of the foreign trade, a factory 
has been established recently in London; Eng., and is now in 
operation. Besides a line of emery oil stones, made from 
Turkish emery, gouge slips of oval shape, round edge slip 
stones, emery knife sharpeners, etc., a full line of grinding 
machinery of original design is also manufactured. Some- 
thing new in this connection is a water tool wheel device, 
which can be attached to a grinder in a few minutes, making 
a perfect water grinder, as shown inthe illustration. J. Wen- 
dell Cole, Columbus and nen is selling agent. 


Tue American Pig Iron Storage Warrant Co.’s stocks in 
yard June 30 were 50,800 tons, 5,700 having been withdrawn 
and roo tons put in yard in the preceding todays. On June 
30, 1898, warrant stocks were 258,000 tons; on June 30, 1897, 
221,600 tons and on June 30, 1896, 112,000 tons. 
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ROPE-DRIVEN TRAVELING CRANE. 





Albert B. Tenney, assistant secretary of the N. V. Perry 
Mfg. Co., Boston, manufacturers of metal turning machin- 
ery, has designed a traveling crane, to be operated by rope 
transmission. Its construction is indicated in the illustra- 
tion, showing moving parts adapted to be operated from a sin- 
gle vertical shaft carried by the crane, actuated by rope-trans- 
mitted power and connected with shafts operating the mov- 
ing parts by friction clutches. Fig 1 is a view of the crane, 
principally in end elevation. Fig. 2isa plan view, showing 
by diagram the relation of the operating rope to the crane 
and its vertical shaft. The trolley track on one side of the 
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being manipulated by the operator by means of the levers 
shown and provision is made for the slip of the main shaft 
in respect to the connections. The power transmitting rope 
E' extends lengthwise of the tracks, A, and around guiding 
and holding pulleys arranged at the two ends of the path of 
travel of the crane. The vertical) shaft D has arranged upon 
it three reversing frictional clutches. Each of the clutch 
parts comprises two members in opposed relation to each 
other, connected together, to be simultaneously moved by an 
operating lever. The winding drum is connected with the 
trolley in the usual way by means of a rope f', one section of 
which extends directly from it to the trolley, another section 
extending from the drum across the crane about a sheave {* 
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shop is shown in Fig. 1. The crane is mounted in the usual 
way. Itis propelled upon its tracks, the trolley is moved 
cross-wise of it, and its lifting and holding chain C are all 
operated to be moved in either direction by the single verti- 
cal shaft D and interposed frictional clutches. 

The inventor claims that the employment of the vertical 
shaft permits the rope transmission to be simply and readily 
applied and permits direct application of power to the wheels 
A', the trolley and the drum for winding the chain. By em- 
ploying the friction clutch the crane can be operated by ordi- 
nary labor, a safety factor being introduced which is not ob- 
tained by positive clutching devices. Strain is relieved, per- 
mitting of easy starting of the crane or the load, the clutches 


upon the opposite end of the crane and returning to the ead 
of the trolley nearest it to which it is attached. The move- 
ment by the operator through the lever F' of the clutch part 
F in a downward direction causes the clutch surface f to be 
brought into engagement with the beveled or inclined clutch 
surface of the clutch part f,, when the winding<drum {* will 
be turned and the trolley and the load which it carries moved 
in one direction. The movement of the clutch part F in an 
opposite direction will cause the clutch surface f to be re- 
moved from the clutch surface of the part F’, and its further 
movement will cause the clutch surface {’ of the part F to be 
brought into operative engagement with the clutch surface 
of the part F’, thereby reversing its rotation and causing the 
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drum f* to be turned to move the trolley and its load in an op- 
posite direction. 

One of the cranes was installed recently in the plant of the 
West Indian Fibre Co., of Salem, Mass. The crane originally 
was driven by hand power, three men being required to 
handle two tons of cocoanut husks in a day of ten hours. 
The problem required that this should be doubled and permit 
the use of the crane for other purposes. The building in 
‘which the crane operates is 40x100 feet and it has a hoist of 
30 feet. By means of ‘this equipment one man is enabled to 
do in three hours twice as much as three men did in ro hours. 
The company refers to the saving of time and labor by the 
use of this crane, much more work being done in a fraction 
of the time formerly required, 





INDUSTRIAL SUMMARY. 


{I you are in need of machinery ofany description, please notify 7he 
Iron Trade Review, and we will put you in communication with our 
advertisers at once.) 


New Buyers in the Market, and Some of Their Wants :— 

“R."’ care of the /ron Trade Review, Cleveland, is in the 
market for a second-hand locomotive for industrial use; cylin- 
der 1ox14 inches. 

Among the new Pennsylvania corporations is that of the 
Canton Roll & Machine Co., Leechburg, to manufacture iron 
and steel. Capital $100,000. Incorporators: J. E. Carnham, 
W. J. Steele, of Leechburg; W. M. Bleecker, of New Castle; 
H. L. Smith, of Smithfield, W. Va.; A. J. Steele, of North 
Baltimore, O.; F. Kepp, of Allegheny. 

Kelly Foundry & Tank Co., of Elkhart, Ind., capital $40,- 
00>; directors: Edward, Howard B., Della M., and 
Josephine Kelly, has been incorporated. 

The Scullin-Gallagher Iron & Steel Co. has been incor- 
porated at St. Louis, Mo., to build a steel plant, it is re 
ported. John Scullin, of the St. Louis Street Railway Co., is 
prominent in the project. A tract of 54 acres has been pur- 
chased at Clifton Heights, at a cost of $100,000, and the erec- 
tion of a plant is promised. 

The National Foundry Co., of Erie, Pa., has been incofe 
porated at Harrisburg; capital $100,000, The Pass City Foundry 
& Machinery Co., of El ‘Paso, Texas, capital stock $10,000, 
has been incorporated to conduct a general foundry business 
and factory for the manufacture of machines and engines. 
Incorporators, Alvin Richey, T. H. Tracy, S. T. Turner, and 
others. = 





New Construction :— 

The new foundry of Wm Ward, Milford, Me., is about com- 
pleted. The main shop is 30x70 feet. The machine shop is 
20x40 feet, two anda half stories. | 

Work has begun on an addition to the Baugher, Kurtz & 
Co. foundry and machine shop, York, Pa. It will be 96x84 
feet with a wing 32 feet square. 

The Milwaukee Boiler Co. will expend $16,000 on a new 
boiler shop. 

The Menominee Iron Works Co., Menominee, Mich., has 
sold its plant to the D. Clint ‘Prescott Co, of Marinette and 
Duluth, for $30,000. The Prescott company will remove its 
plant from Marinette to Menominee, and will build a new 
foundry at a cost of $15,000. 

The Quincy ([ll.) Stove Mfg. Co., has let the contract for a 
new foundry at $15,000. _ It will be completed in September. 

The American Steel Casting Co., which has added to its 
Chester, Pa., plant, has bought another piece of land 484x365 
feet, and will build a further addition. 

The two new furnaces to be built by the Illinois Steel Co. 
will be located south of the Cheltenham tract at 86th st., South 
Chicago. 
= The National Steel Co. has awarded to the New Columbus 
Bridge Co. the contract for the erection of its new blooming 
mill building at Steelton, Columbus, O. 

It is reported that the International Traction Co. will erect 
a steel car manufacturing plant at Buffalo and it will be ready 
for operation early next year. Plans have been made, but 
the site has not been selected. 

The Birmingham (Ala.) Machine & Foundry Co., has 
received $42,000 in adjustment of its fire loss. It will rebuild 
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at once. Among other machinery burned were two 2,100 h. 
p. engines built for the Alabama Steel & Wire Co. It igs 
expected that two engines to take their place will be finished 
by October. 

H. W. Caldwell & Co., of Chicago, are about to build two 
machine shops to cost $50,000, at 1152-77 West 17th st. 

The Chicago & Northwestern Railroad Co., will erect an. 
nexes to its machine shop and boiler shop at Chicago, 

The Vulcanus Forging Co., of Cleveland, will erect a shop 

to take the place of the one recently burned. 

At Mancie, Ind., work has begun on the Kitselman wire 
fence factory and it will be ready for operation in the fall, 





Fires and Accidents :— 

The plant of the De Ved Sash-Weight Co., Baltimore, was 
nearly destroyed by fire July 3; loss $8,000. 

Fire at the Illinois Can Co.'s plant, Chicago, July 6, caused 
a loss of $150,000. 





Power Equipment and Machine Tools :— 

Dean Bros.’ Steam Pump Works, of Indianapolis, Ind., 
have increased their capacity 25 per cent over that of last year 
and are now employing 250 men. 

An order for machinery has been placed in the United 
States by the Russian government through M. S. Friede & 
Co., of New York. The machinery is intended for the 
temporary machine shops now being built at Harbin, Man- 
churia, on the Chinese Eastern Railroad. It will include a 
car lathe, weighing about 42,000 pounds, double axle lathes, 
of various sizes, large vertical boring mills, double steam 
hammers and hand and portable twist drills. Part of the 
order is being filled by the Niles Tool Works Co., of Hamil- 
ton, O. 

The Edward P. Allis Co. has just received an order for a 
blowing engine for a blast furnace plant in the Birmingham, 
Eng., district. In Jume the company booked nine orders for 
blowing engines. These go the Pennsylvania Steel Co., 
Riverside Iron Works, National Steel Co., and to companies 
in the Pittsburg district. 

Recent sales of the Cochrane feed water heaters and puri- 
fiers have been made by the. Harrison Safety Boiler Works, 
of Philadelphia, to the following concerns: Illinois Steel Co., 
Chicago, 22,000 h. p ; Deering Harvester Co., 4,000 h. p,; 
Edison Electric Ill. Co., Boston, 4,000 h. p.; Duluth Furnace 
Co., 1,500 h, p.; Mariopol & Nicopol Mining & Metallurgical 
Co., Russia, 2,500 h. p.; Worcester Elec. Lt. Co., Worces- 
ter, Mass., 1,500 h. p.; Philadelphia Exposition of 1899, 
2,000 h. p.; McCormick Harvesting Machine Co., 1,s00 h. p.; 
Saratoga, (N. Y.) Traction Co., 150 h. p.; Andrews & 
George, Yokohama, Japan, 50 h. p.; Rockland, Thomas- 
ton & Camden St. Ry. Co., Rockland, Me., 250 h. p.; 
Danvers, (Mass.) Insane Asylum, 600 h. p., special; Reed 
Furnace Co., West Middlesex, Pa., 1,250 h. p.; Harroun 
Elevator Co., Elwood, Kans., 350 h. p.; J. E. Botsford, Port 
Huron, Mich., 500 h. p.; Lancaster Ice Mfg. Co., Lancaster, 
Pa., 500 h. p ; Commonwealth Electric Co., Chicago, 3,000 
h p.; Boyle Bldg., St. Louis, Mo., 150 h. p., special; Ruddy 
Bros., Kansas City, Mo., 200 h. p.; Steger Piano Co., 
Columbia Heights, Ill., 300 h. p., special; Atwood & Mac- 
Manus Box Mig. Co., Chelsea, Mass., 250 hb. p.; Middleton 
Paper ,Co., S. Middelton, Mass., 200, h. p.; Fort Worth, 
(Texas) Lt. and Pr. Co., 850 h. p.; Holman Paper Box Co., 
St. Louis, Mo., 50 h. p, special; Reichard & Pattee, Minnea- 
polis, Minn., too h. p.; New England Engineering Co., 500 
h.p.; Texas Steam Laundry, San Antonio, Texas, 50 h. p.; 
Henry Vogus, Whetmore, Texas, too h. p.; Beacon Falls 
Rubber Shoe Co., 250 h. p.; Pittsburg Terra Cotta Co., Pt. 
Murray, N. J., 500 h. p.; Spartansburg, (S. C.) Elec. Lt. & Pr. 
Co., 600 h, p.; A. B. Norton, Kittanning, Pa., 425 h. p.; Geo. 
W. Smith & Co., White River Junction, Vt., 100 h. p.; etc. 





The Pittsburg District :-— 

The Pennsylvania Casting ‘& Machine Co., Pittsburg, has 
been chartered with $1,000 capital stock, which is merely 
nominal. The directors are Joshua W. Rhodes, J. D. Rhodes, 
N. L. Elkins, Jr., A. N. Slocum, J. M. Tate, Jr., and Spang, 
Chalfant & Co. 

During the last week in June the Pressed Steel Car Co., 
Pittsburg, delivered 205 steel hopper cars of 100,000 pounds 
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) [cocnmane HEATER | 





One of our representatives, some three or four months ago, called ata plant where 
they were aboul to buy two new boilers—tried to sell them aheater, but they “ had one— 
didn’t need another,” though they were greatly troubled with scale. Finally, we got the 
opportunity of investigating the plant—6oo h. p. of boilers. 300 h. p. of the steam they 
made was passed through a closed heater, but because of scale and insufficiency of heating 
surface, the feed supply was delivered at a temperature of only 140°. 
COCHRANE HEATER, and making some changes iu the piping, will mean to the own- 
ers of Pet phone a saving of close to twénty (20%) per cent of thetr total fuel bill, ora net 

year (they run 24 hours a day, seven days each week) of about $2,500.00, or, 
with coal consumption as at present, they can take 20% more work from the old boilers. 
The new boilers will probably not be needed. 


This illustrates what cau be done by properly utilizing exhaust steam. The founda- 
tion of an economical plant isa COCHRANE HEATER. They are conceded by many 
of the largest steam users to be the most practical, common sense appliance for the pur- 


Putting in a 


HARRISON SAFETY BOILER WORKS, 











? Clearfield & 17th Sts. Philadelphia, Pa. 
= RIAA IBID QDS 

















capacity to the Pittsburg & Lake Erie Railroad, and 17 to the 
Lake Shore & Michigan Southern, on an order for 1,000. 
In addition the company shipped roo carloads of trucks, 
bolsters, center plates, etc., to various railroads. 

The Braddock, (Pa ) Machine & Mfg. Co., which recently 
completed a new machine shop in connection with its'foundry, 
has broken ground for an addition, sox8o feet. 

The McKeesport, (Pa.) Springless Lock Co., has been 
formed by Dr. A. E. Karsner, of New York City, O. E. 
Wales, of Philadelphia, and James L. DeLong, and W. E. 
Hartman, of EcKeesport, and has leased a building at Ver- 
sailles, near McKeesport, to manufacture hardware specialties. 

The American Steel & Wire Co. is preparing plans for the 
large modern blast furnace to be erected, as noted in these 
columns, on the company's property adjoining the Edith 
stack in Allegheny City, Pa. The rebuilding of Edith Fur- 
mace was recently completed. 

The Amalgamated Association scale has been signed for the 
Old Meadow Rolling Mill Co., Scottdale, Pa. It will be re- 
membered that before the present owners took charge there 
was some difficulty at this plant because the original company, 
which had been formed at the instigation of the strikers from 
another*sheet mill, had refused to longer pay Amalgamated 
wages. 

The United States Radiator Co., West Newton, Pa., has pur- 
chased the A. T. Stewart agricultural implement works, at 
the same place, embracing a large tract of land, with a foun- 
dry and a number of brick buildings. 

The American Steel & Wire Co. started the Braddock plant 
in operation latelast week and early this week the Rankin 
plant was started. 

M. M. Garland, surveyor of the port of Pittsburg, is organiz- 
ing a company to be known as the American Safe & Lock 
Co., to operate the safe manufacturing plant at Elizabeth, Pa. 

The puddlers at Spang, Chalfant & Co.’s plant at Etna, Pa., 
are still out on strike for recognition of the Amalgamated 
Association, but the mill continues in operation. 
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AUTOMATIC AND 
GRAVITY FEED 
SHOP SAWS + 












Jones & Laughlins, Ltd., Pittsburg, are gradually getting 
their finishing “mills in operation. The roughers at their 
mills, after having signed a scale governing wages to Dec. 
31, broke faith with the excuse that they had not expected the 
present market conditions when they signed the scale. 
Eight finishing mills were affected, and of these four are now 
running as usual, while the remaining four are likely to be 
put in operation within a few days. 





General Industrial Notes: 


A scale has been arranged at New Castle for the plant of 
the National Steel Co. This is the only one of the steel plants 
of the company in which the men are organized as members 
of the Amalgamated association. 

The tinning department of the Johnstown plant of the 
American Tin Plate Co. was started in operation Monday. 

It is probable that the Excelsior Furnace at Ishpeming, 
Mich., will not be operated again. 

After a shut-down of a year the merchant mill of the Joliet 
plant of the Federal Steel Co. has started up. 

Itis announced at Youngstown, O., that the money has 
practically been pledged to secure the Ingersoll Milling 
Machine Co., now of Rockford, Ill. 

The project for a tin plate plant at Scranton, Pa., is ‘being 
revived. L. K. Torbet, of Chicago, is negotiating with the 
board of trade. 

The Warder, Bushnell & Glessner Co., Springfield, O., 
has purchased the old Whitely malleable foundry at Spring- 
held to increase its foundry facilities. 

The charcoal furnace of the Gaylord Iron Co., Detroit, has 
resumed operations. 

The scale has been signed by the Union Steel Co., of Alex- 
andria, Ind., and the new purchasers will put the various 
departments in operation as rapidly as possible. 

The last of the equipment of the old Briggs rolling mill at 
Findlay, O., has been sold for shipment to Cleveland. 

The Brooks Locomotive Works, Dunkirk, N. Y., recently 





FOR CUTTING 
COLD METAL AND 
FOR GENERAL WORK 
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MOUNT SAVAGE FIRE BRIC 


WNION MINING CO, 
Proprietors of the CELEBRATED Mount Savage Fire Brick 


-# GOVERNMENT ¢ STANDARD. 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 
The First Manufactory of ite Kind in the U. S. 
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Home Office and Works:—-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—Ne. | Broadway, New York, N. Y.; Noe. 222 Se. Third St., Philadelphia, Pa.; Fergusen Blook, Pittsburgh Pa. 





Stowe, Fuller & Ce., 249 Arcade, Cleveland, Ohio; N. A. Williams Co., 219 E. Washington St., Chicago, Ill. 





YOUR 


Wire Rones, 
Manilla Rones, 
Gearing ? 


SWiELD ite Catalogue L tells how. 


THE IRONSIDES coLumMBus, 0., 
COMPANY, U. 8. A. 











When writing to advertisers, 
kindy! mention this paper. 





Rotter at ase persace CASTINGS 


CHILLED AND HARD GUIDES A SPECIALTY. 


WHY NOT PRESERVE! THE RIVERSIDE FOUNDRY CO., Cleveland, 0. 


PRAERSOTEDOWRY CO) 
a WSANDEOUCHILUED 


ROLLS 


J CLEVELAND,O. 





of Every 
Description. 





“OTIS” 





OTIS 


FIRE-BOX PLATES A SPECIALTY. 
Fiange Plates, Ship Plates, Tank Plates, Stee! Car Axles 


and Forgings of all kinds. 


Steel Castings from 100 to 75,000 Ibs. 


Head Office and Works, CLEVELAND, OHIO. 


Agencies: NEW YORK, 97 Cedar St. 
ST. LOUIS, 516 N. Third St. 


CHICAGO, Old Colony Bidg. 
WASHINGTON, Kellogg Bidg. 


MONTREAL, Homer Taylor, 183 St. James St. 
SAN FRANCISCO, John Woodlock, 154-156 First St. 





HENRY L. SCHWARZENBERC, 


CRUCIBLES. | METALS. 
REPRESENTS | Manufacturer, 
R. B. SEIDEL’S | Smelter, Refiner and 


Philadelphia Black Lead | Dealer in 
and Crucible Works. | All Kinds of Metals. 


Correspondence Solicited. 








407 CUYAHOGA BLDG., 


A lerze and growing circulation 
among machine shop and foun- 
drv firms, has 
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CLEVELAND, O. 














received orders for 41 engines, including 22 for the Chicago 
& Alton and 11 for the Lake Shore. 

The price paid by Susquehanna Iron & Steel Co. for the 
Columbia, Pa., rolling mill was $380,000, for the Columbia 
Iron Co.'s works $170,000, and for the Susquehanna Iron Co.’s 
works $165,000. The Susquehanna Iron & Steel Co. has also 
acquired the Aurora Furnace at Wrightsville, Pa., and the 
York, Pa., rolling mill. 

Chas. H. Schaffer, of Marquette, Mich., who has operated 
Excelsior charcoal furnace at Ichpeming, for many years, and 
Noah W. Gray, formerly of the Ashland Iron & Steel Co, 


Malleable Iron Castings, 
Elevators and Conveyors, 
Detachable Sprocket Chain, 
Sprocket Wheels. 


SPROCKET CHAIN MFG. CO., 


Succeeding Detroit Sprocket Chain Co., Ltd. 
DETROIT, MICH. 








Ashland, Wis., are repairing Carp charcoal furnace at Mar- 
quette, Mich , and expect to put it in blast in early fall. 

The Virginia Iron, Coal & Coke Co., has purchased the 
mineral lands of the Big Stoney Mining Co., at Interior, Va., 
also the Big Stoney railroad, which runs from Interior to Rip- 
plemead, 12 miles. 

First Excursion of the Season 

To Atlantic City, N. J., will be run by the C. T. & V. R. R. 
(B. & O. System), on August 3rd, 1899. Very low round-trip 
rate, with stop over privilege at Washington, Baltimore and 
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U. BAIRD MACHINERY CO., 


423-425 Water St. PITTSBURC, PA., '24-!26 First Ave. 
Machine Tools and Supplies, s=*tus%.. 
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lho KENTUCKY FIRE BRICK WORKS. | 22g0uutsunnnssnnsnngsnnsussenunnnin 
P&B 


= BRIER HILL 
PORTLAND PAINT 


for IRON AND Woop 


j j work exposed to moist- 
The nie: beta b rae Co. , ure or the actions of 
, . 


acids, alkalies, coal- 
gas, etc. Contains no 
oil or tar. Is durable, 
penetrating and elastic. 
Of special value for 
coating roofs, stacks, 
tanks, vats, etc......... 


we 





CUPOLA BRICK. 
“WOlNS SHYOM 13318 





FIREBRICK, KY. 











Ore and Coal Handling Machinery 


For Blast Furnaces, Docks and Mines. Write for prices and 


further particulars. 
THE STANDARD PAINT COMPANY = 
SOLE MANUFACTURERS 


NEW YORK: 81-83 John Street 
CHICAGO: 189 Fifth Avenue 


: 
STM 


MINING MACHINERY, 
HICH CRADE HOISTING ENCINES. 








WEBSTER, CAMP & LANE MACHINE GO., Akron, Ohio. 














Conestoga Building, EDWA RD E. E RI KSON , LITTSBURG, PA. Pe rsistence 
Regenerative Gas. Furnaces and Water Sea! Gas Producers. i n Ad ve rtisi ne 
Producer Gas under Tubular Boilers, saving 20 per cent in fuel. wag ae NO SMOKE. os : 
Is one of the requisites of satis- 


Ei RE aBWwERIC Es... factory results. In the expansion 
- 


; of business which is now noticeable 
— CUTTARRS VSR in every section of the country, 





o. K. CROWN. Furnace, Malleable, Mill, Foundry advertisers who have made them- 
oO. K. and Lime Kiln Work. selves regularly prominent in the 
A. OAK HILL FIRE BRICK AND COAL CO.;| past two years will be first to reap 


OAK MILL, OMIO. the rewards of persistent publicity 


PHOENIA HORSE SHOES—ARE THE 


BEST HORSE SHOES MADE 


CATALOGUE SENT ON REQUEST. 

















Philadelphia. Consult agents C. T. & V. R. R., or address returning home to prepare for school and other duties which 
J. E. Galbraith, Traffic Manager, Cleveland, O. begiu with the opening of September. 

The date of the excursion, Aug roth, is the most convenient 
for an outing. Business is quiet at this season, crops are 
gathered, and office, store and farm duties are not exacting. 





RETURN LIMIT EXTENDED. 





Seashore Excursion Tickets Via Pennsylvania Lines 
Good Fifteen Days Returning. 

The return limit on the low fare excursion tickets to Atlantic 
City, Cape May, Avalon, Anglesea, Holly Beach, Ocean City, 
Wildwood, Sea Isle City, New Jersey, Rehoboth, Delaware, 
and Ocean City, Md., to be sold Aug. roth, from principal 
stations on the Pennsylvania Lines will be Fifteen Days, in- 
cluding date of purchase. This is a longer limit than that 
granted on similar tickets sold in previous seasons, and will 
be ample for a delightful sojourn at the seaside. The extreme 
return limit will be Aug. 24th, which will allow a week after 


The thermometer usually reaches the highest point about this 
time. It will bea pleasing diversion to spend a week's vaca- 
tion in the invigorating ocean breeze and experience the un- 
limited pleasures at the command of the summer idler by the 


sea. 

The round triprate from Cleveland will be $13.50. Tickets at 
this exceptional low fare may be secured to either of the ten 
resorts mentioned above, which are the most attractive along 


the Atlantic coast. For illustrated descriptive matter about 
them apply to C. L. Kimball, Assistant General Passenger 
Agent, Cleveland, O 
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PYROPAINTS 


(PATENTED DECEMBER I, I89I.) 





THEY ARE EQUAL IN DURABILITY TO FIVE 


NTEED TIMES THAT OF ANY OTHER ON 
ANY EXPOSURE, OR MONEY RE- 


TO BE FUNDED. 








Especially Adapted to Use on Locomotive Front Ends, Roofing, Structural Iron or 
Wood Work, Bridges, Tanks, Piling Under Fresh or Salt. Water, etc. 
IT IS FIRE, WATER, ACID, WORM, INSECT, AND BARNACLE PROOF. 
SEND FOR QUANTITY PRICES, TESTIMONIALS, ETC. 
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7 “Roofing covered with Shearer’s Patent. Pyro “We have never yet found any paint except the 
Paint, in Winfield, Kan., 14 years ago, is still all Shearer-Peters Pyro that would stand the combina. 
* right—both metal and wood. ‘The best paint on | 

ra earth.”—B. F. Wood, for seven years a member of | 

School Board. [Mr. Wood refers to any bank in | 
~ Winfield. 
- 

e 

& 
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tion of heat and steam suéh as our works are sub- 
jected to."—Wm. N. Morgan, Superintendent Crozer 
Iron Co. 


rere THR SHBARER-PRIRRS PAINT CO, 


ST. LOUIS, MO.—WITHCOMB & FLOTO, Mgrs. CINCINNATI, OHIO, U. S. A. 
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|) MANNING, MAXWELL & MOORE, «sien 


AIR COMPRESSORS, 


~ Compressed Air Riveters, 
HOISTS, GRANES and other Too. 


For Shop, Yard and Foundry Use. 


OUR NEW LINE OF CASKEY PNEUMATIC RIVET- 
ERS comprise several styles and sizes, and are adapted for 
any kind of work. These RIVETERS secure the maximum 
pressure on a rivet with as little weight in the machine as 
possible. They work rapidly, without jar or shock, and give | 








a uniform pressure on every rivet. 


CASKEY RIVETER. Special Styles Built to Order. | 


SEND FOR CATALOGUE. 





85-87-80 Liberty Street, New York. || 
Chicago: 22-24-26 S. Canal St. Pittsburgh: Park Building. Cleveland: 26 S. Water St. 
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MECHANICAL DRAFT 


INDUCED OR FORCED. 
When properly installed and using cheap fuels great saving can 
be made in Fuel Bills. 
Has the advantage of close regulation as well as the greatest 
variation in draft when called for. 











We plan and instal! 
complete plants with 


Sturtevant 


SPECIAL 


Steam Fans. | ced 


TYPICAL PLANT FOR FORCED DRAFT. 


B, F. STURTEVANT Co. Works: BOSTON, MASS. 


WAREROOMS: 34 Oliver St., Boston, Mass. 75 Queen Victoria St., London, E. C., Ene. 


131 Liberty St., New York, N. Y. 21 W. Nile St., Clasgow, Scotiand. 
16 South Canal St., Chicago, Iii. 4 Neuve Promenade, Berlin, Germany. 
135 North Third St. Philadeiphia, Pa 2 Kuneshoimstora, Stockhoim, Sweden. 








FRASER & CHALMERS, 


143 Fulton Street, 


The Chicago & 


CHICAGO, ILL. 





EACHING with its 7,900 
miles of road the famous ai 
Water Powers, Coal Fields, 


Iron Ore Ranges, Hard apd 
and Soft Lumber Districts 














ocated in Illinois, Wisconsin, 





Michigan, Iowa, Minnesota, South Dakota, 





North Dakota, Nebraska and Wyoming, 


and by traffic arrangements with other rail- 
ways, 7,350 stations located on 41,000 miles 
of railroad (one-ninth of the entire railroad 
mileage of the world, and one-fourth of the 





Railway 


Manufcturers contemnes lating | 
moving or establishi teanes 
factories in the West are re- 
quested to inquire what we 
can offer them before going 














railroad mileage of the United States), has on etme: | Perforated Metals, Comet Rock 
its line more industries than any other western M. HUGHITT, | Crushers, Mining and Ore 
railroad. General Freight Agent, 

CHICAGO. Treating Machinery. 








| 
Machines for Working Sheet Metal 


Patent Gan Shears. 


General Purpose Punch and Shear—seven sizes. 
General Purpose Forming Rolls—all sizes. 
Tools for Boiler Shops, Machine Shops and general iron manu- 
facturing industries. 
Address 


BERTSCH & CO.. Cambridge.City. Ind. 
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FURNACES, 


Oil Furnaces, 
Coal Furnaces, 
Gas Furnaces. 
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We build them for every purpose 
We guarantee they will do the work 





—— 


Fuel Oil 
Burning 
Appliances... 


Installed by us will give 
perfect satisfaction. ... 
Write for Catalogue A. 


W.5.ROCKWELL & C0., 


26 Courtland &St., 
NEW YORK. 
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BEVEL GEARS 


with perfectly correct teeth cannot be cast or 
turned up with ordinary machines. 

We plane the teeth in gears we handle, and guar- 
antee them theoretically correct. Our machinery 
enables us to turn out such bevels up to eight feet 
in diameter. 

; We would like to have your work and solicit correspondence. 


R. D. NUTTALL CO., Allegheny, Pa. 


Gears and Pinions 


























SPUR CEARS, 

| SPIRAL CEARS, 

f BEVEL CEARS, 
WORMS and RACKS. 


We make Gears of Steel, Mallea 
ble Iron, Cast Iron, Brass and Raw 
hide, and furnish them complete or 
cut as desired. 


Gear Cutting of all Deseriptions. 


Material and workmanship the best. 
Write us for estimates and prices. 


THE VAN DORN & DUTTON 
1796 East Madison Ave., Cleveland, Ohio. 


WANTED len na 


Engineers, Founders, 
and Machinists. 
Position as traveling salesman 
for machinery manufacturer, 


Steam Engines, 
Shafting, Hangers, 
Pulleys, Sprocket 

Willing to accept moderate salary. 

Familiar with beet sugar, rolling 

mill or hydraulic machinery. 



















Cco.. 











Wheels, Chains, Etc. 
Headquarters for Mill Gear- 

ing of all kinds and sizes- 

Steam power plants complete- 


720 East Peari St., 
CINCINNATI, OHIO. 


Pittsburg Feed Water Heaters and Purifiers, 


(Schlieper Patents) 





Address, 


SALESMAN. 


Care IRON TRADE REVIEW, 
CLEVELAND, oO. 


THE HOOVEN, OWENS & RENTSCHLER CO.. Hamilton, O. 


Hamliton Corliss Engines. 
Engines for Rolling Mills 
Electric Railways and 
Electric Light. 


Sweet’s Steam Seperators, Ashton Pop Safety Valves, 
and Steam Gauges, Bonar Ol! Filters, 
Bona Gauge Cocks, Steam Appliances of all Kinds. 


JAMES BONAR & CO., 116 Carnegie Bidg., Pittsburg, Pa. 

















Engines of ali Sizes and 
for all purposes. 





46 South Can: 
and 4! Cortiandi ; &t., Now Yoaur. 
wis Block, PITTSBURGH, Pa. 
Room A, Laclede Building, Sr. Loum, Mo. 
ce. ¢ MOORE & CO., Sam Francisco, Cat, 
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ANOTHER STEP AHEAD. 
EVERYTHING IN RUBBER. You probably use our Riveting Machines. If not, you have heard of them, 
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and also that some of the most prominent manufacturers are using many of 
Cleveland Too! & Supply Co., them, one company using forty. We have just brought out a new model 
AGENTS with many improvements. The speed has been increased 50 per cent and 
the weight of the reciprocating parts not useful in striking the blow very 
Boston Woven Hose & Rubber Co. much reduced. Each 100 units of useful work in the old machine becomes 
- 225 units in the new one. Result, increased efficiency as follows: in speed 
Punches Dies Metal Stamping 50 per cent—in dynamic force of blow 125 per cent—and the strain on the 
’ _ | wearing parts of the neti very pe reduced. , The old ange did the 
work of four operatives. What will the new one do? 1500 blows per min- 
OTRRL, BRASe. Conran, ALUM, ute. Built in i sizes for rivets from 1-16’ to 4%” diameter. ' 


GERMAN SILVER, ETC. 
Send sample or sketch for prices. Novelties 
and patented articles made by contract. THE F. B. SHUSTER COM PANY, 


E. KONICSLOW & BRO. 
310-312 Seneca S8t., Cleveland, 0 Formerly JoHN Apt & Son, Rock St., New Haven, Conn. 


Mice = WM Water, Gas and Steam Fitters’ Tools, 


bre yieet ae H “ ARMSTRONG * 
g. Ww. GOODYEAR. ADJUSTABLE STOCKS AND DIES, 


Waterbury, Con: Vises (hinged), Improved Wrenches, Pipe Cutters, 


Clamp Dogs, Etc. 
SKINNER CHUCKS. Improved Pipe Threading and Cutting-off Machines, 
Ind dent and Univer 


HAND OR POWER. 
sal Chucks, Combinatio: a . 
Lathe Chucks, with pt Our No. O machine is designed for threading the smaller 


sizes of pipe—iron or brass—also bolts. Has two speeds: 
—— paer Ceack: one for Am % torin., the other for pipe 1% to 2in. inclusive. 
’ 


eke The Armstrong Mfg. Co., 


Send for Catalogue. 
New Britain, Conn No. O Threading Machine. BRIDGEPORT, CON N. 

















SKINNER CHUCK CO. 











Chas. H. Besley & Co., 10 N. Canal St., Chicago, Ill. Power Attachment. 
S@ Our catalogue will interest you New York Office, 139 Center 8t, 
INE 
BRAINARD Mi te ap S ; NSP NNT NEN IIIT’ IPN NPP LQ QE AY AAA SEAL) SN QA 
tandard,Universa 
and Plain. A TRIAL ORDER 
LONG FEED WILLING WILL CONVINCE YOU 
MACHINES. 
That we make good Balls for the bearings of machivery, and that every claim we make for 
Brainard Milling them is true. Every Ball we make is made from the best tool steel, is perfectly round and 


smooth, and highly polished. Kvery Ball we make is of exactly the same quality, and al] 


Machine Co. 


160 Oliver St., BOSTON. 
12 So. Canal St., CHICAGO. 
77 St. Clair St.,CLEVELAND 


VIS MACHINE CO, 


of a given size are as nesr alike as human skill can make them 


We want a trial order, because our experience has been that trial orers bring repeat 


orders, almost as surely as night follows day 











Write us for prices, and ask questions 
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LSP NN IN SOON DOLD 


THE W. P. 








ROCHESTER, N, Y. , CLEVELAND BALL & SCREW CO., Cleveland, Ohio. 
Sr . =: SSP IS ROLE LI ROLE LL NG IAM ION IPL NLP LIMO LI NY 
CELEBRATED 
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DAVIS. |For Summer Crulee ‘Cleveland, Lorain & Wheeling 


aaY SeaTeR | Coast Line to MACKINAC,| 0 etree onsen 
OUTTING OFF SEW STUBS PageuwoER sTEAMERS, eae 
































. SPEED, COMFORT AND SAFETY. : 
. T Tab! cli May ' . 
MACHINES. The greatest Perfection yet attained in Boat sme Tutte eBactive May vgih, styl 
1180 construction: Luxurious Equipment, Artistic, Cleveland Depot: Foot of South Water Street. 
ENGINE LATHES furnishing, Decoration and Efficient Service. Elyria Depot: Huron St., West Side. 
’ 
From 1 to 30 inch —oaSSa_—S \—wqows 
8,. Ing. South Bound. Central Standard. North Bound. 
Send for Catalogua, > 15 13 tr Lorain Branch 12 14 16 
; yy P.M. | P.M. | A.M. P.M. 
~ <i 4:25 | 2:25 | 6:27 7:30 
Our Method a | oe | Sas ES 
~ 4:56 | 2:55 | 7:04 6:58 
5:15 | 3:12 | 7:23 fe it ‘ 6:40 
3 I Main ne 2 | 6 
OF To DETROIT, MACKINAC, GEORGIAN BAY, Am :25 | 7:20 |Cleveland ....| 8:30 mE ™ 
s s PETOSKEY, CHICAGO. 5:47 | 2:41 | 7:36 |Brooklyn .....| 8:14 [11:34 | 7:01 
il 6:42 | 3:26 | 8:22 |Lester........... | 7:29 |10:49 | 6:19 
e movi n | No other line offers a Panorama of 460 miles o! 6:52 | 3:35 | 830 |Medina. | 9:16 |10:37 | 6:07 
equal variety and interest. 7:05 | 3:46 | 8:41 |Chippewa La! 7:04 |10:26 | 5:55 
Four Trips Per Week Between 7:20 | 4:01 | 8:56 |Sterling...... «| 6:48 |t0:12 | 5:40 
From feed water returned TOLEDO, DETROIT anp MACKINAC, PETOS- ne “4 Zs Massilies ... eso 33 4:54 
to boilers, from surface KEY, ee ee TE goa | s:38 |rocgt |New Philade| 5:04 | 8:28 | 4:03 
condensers, prevents the LOW RATES to Picturesque Mackinac and Retarn,incieding | 9:20 3 11:25 a 4:45 on 3:45 
i . Meals and Berths. A mate Cost from Cleveland, §17; from ......... Io | I: ridgeport...|......... 005 | 1:40 
burning of tubes and plates Toledo, $14; from $13.50. al eee eee es i. 
Every Day and Night between P.M. | P.M.| P.M. |AR. LV.| A.M A.M.| P.M 
THE WEFUCO COMPANY, Cleveland, Put-in-Bav and Toledo.) = => 
SMITH AND AUGUSTA STS., Day and Night Service between No. 9 leaves Lorain 9:50 a.m., Elyria 10:05, Graf. 
CLEVELAND AND DETROIT, ton 10:21; arrives Lester Junction 10:40. No. 10 
CINCINNATI, O. Fare, $ | .GO each Direction. leaves Lester Junction 3:25 p.m., Grafton 3:42, Ely- 
Berths, 76c., — Stateroom, $1.76 | "i# 3:57; arrive Lorain at 4:10 p.m. 
Connections are made at Cleveland with Kasiiest Trains for al) | Trains 1, 2,5 and 6 daily between Cleveland and 
Wh wri to ad ertisers points Bast, South and Southwest, and at Detrott for all Urichsville. All other trains daily except Sun 
én Y potnts North and North west. days. Klectric cars between Bemtgupert and 
Sunday Trips May, June, July and August, Wheeling, and Bridgeport and Martins Ferry and 
please mention The Iron September and October only. | Bellaire. Consult agents for general information 
Send Se. for [ijustrated Pamphiet. Address |as to the best routes and semaage rates to all 
A. A. SCHANTZ, G. P. A., DETROIT, MICH. points. M. G. CARREL, G. P.A., 


Trade Review. Detroit and Cleveland Navigation Company’, Hickox Bldg., Cleveland, 0. 








OEY Qe 
































aly 13, 1899 THE IRON TRADE REVIEW. 28 
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| The No. 1 machine for cleaning light and ornamental castings, and No. 2 for 
THE g 
cleaning large or heavy castings, rolls, gears, bath tubs and for removing paint 
KING or rust preparatory to repainting. They do the work quickly, cheaply and thor- 
IMPROVED oughly. It will pay you to look into its merits. Address 
SAND THE KING IMPROVED SAND BLAST CO., 
BLAST. Station ©, DETROIT, MICH. | 
SHEET COMMON 
AND AND 
SPECIAL 










LATE 
BLACK P Lignc Raiis, 


Black, Painted 
BARS. Hexagons, Calvanized— SHEETS. 


; Channels eets, Plain 
boi Angles, ‘ and Formed. “2 Tin and 
ME Tees & | Crimped & Terne Plate 


BAR. Shapes ROOFING. In All Grades. 


AETNA-STANDARD IRON & STEEL CO., Bridgeport, O. 


STRIKES THE CentER BECAUSE NOTHING BUT THE BEST MATERIAL IS USED 
» “HONESTY IS THE BEST POLICY.” TO MAKE G00D CAST- 
INGS, USE THE BEST IRONS. 


CLINTON AND HECTOR 


Inspected Foundry Irons 
— ee 


i SOFTNESS, STRENGTH, FLUIDITY, UNIFORMITY. 


MANUFACTURED BY 


CLINTON IRON & STEEL CO. 





Oglebay, Norton & Co., 
LAKE SUPERIOR IRON ORES. 
— AGENTS — 

The Spanish-American Iron Co., 
Santiago, Cuba. 
CLEVELAND. PHILADELPHIA. 





: 








THE OHIO STEEL COMPANY, 


MANUFACTURERS OF 





Steel Rails, | Billets, i SR Pa. NEW YORK OFFICE: No. 15 Cortiandt St. 
“rounesrown.onio. "| CLEVELAND ROLLINC MILL CO., 








——MANUFACTURERS OF—— 


BESSEMER AND OPEN-HEARTH STEEL, 
Biooms, Billets, and Slabs, Steel Rails, Steel Beams, Channels and Angles. Steel orn , Bar 
| ] 7 Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel " 
Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 











ae 
+ LAKE SUPERIOR CONSOLIDATED IRON MINES. 


ae one oar, HIGH GRADE MISSABE ORES. 


PIG IRON AND OOAL. 








Adams, Ainslie, Duluth, Hibbing, Hartley, Linwood and Pillsbury Mines. 
OCLEBAY, NORTON & CO., Saies Agents - Cleveland, Ohio. 


EE. A. DELANO, 


HODOONUUAAAUAN DOGUUAAUGOODEGU AUEODEGOOGUUAG AO UEOUOALE 50 to 52 So. Clinton St., Chicago. 


MANUFACTURER OF 


MGKEEFRET CO.,SHAFTING, PULLEYS & HANGERS. 


A Large Stock Constantly on Hand. 
PIG IRON, CORRESPONDENCE SOLICITED. 


COAL AND COKE. 
Pickands, Mather & Co., 
LEETONIA, OHIO. 


ALANA | en RON ORE, PIG IRON 
AND COAL --- 





CLEVELAND, OHIO. 


























Drake, Bartow & Co. cLEVELAND, OHIO. 





515- . . is an increasingly valuable medium, 
516 Perry-Pavne Buliding, The [ron Trade Review through which to sell equipments 
CLEVELAND. | to machine shop and foundries, 
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THE " LIDGERWOOD. 

READING 

STANDARD MOISTING ENGINES 
BLOCK. Are built to Gauge on the Duplicate Part System, 


PATENTED, 


This is the latest 
addition to our line 
of Chain Blocks. It 
is high in efficien- 
cy has an adjust- | 
le automatic 
brake sustaining 
the load at any e" 
oint of the lift,| & 


QUICK DELIVERY ASSURED. 


STANDARD © Guallty and Duty. 


Steam and “Icctric 
HOISTS. 


_ LIDCERWOOD MFC. CO., 
96 LIBERTY STREET, NEW YORK. 


Chicago, Cleveland, Philadelphia, 
Portland, Ore. Boston, New Orleans, 


THE BUCYRUS COMPANY, 


DESIGNERS AND BUILDERS OF 








oists and lowers 
rapidly, and being 
light and compact, 
can easily be taken 
from place to place. 


TRAVELING CRANES, OVERHEAD TRACKS, ETC. 


Reading Crane & Hoist Wks., 


Reading. Pa. 


LINK-BELT ... 


Elevators and 
Conveyors, 


Malleable Buckets, Steel | 
Ash Cars, Shafting, Pul- | 
- leys, Bearing, ope! 

Sheaves, etc., 


Link-Belt Machinery Co. | 


Engineers, Founders, | 
Machinists. .. . 


CHICAGO, U.S. A. | 


| Link-Belt Engineering Co. | 
Phila. and New York. | The Chemical Analyses of Iron, $4.00. 














. | Dredges, Steam Shovels, Excavating Machinery, Steam ang 
f| Electric and Locomotive Cranes, Centrifugal Pumps, with 
= Simple, Compound or Triple Expansion Engines, "ile Drivers 
Wrecking Cars, Placer Mining Machines. 


SOUTH MILWAUKEE, Wis. 
«& E & +HIGH-SPEEDS- 
*ELECTRIC*STEAM*HAND> 
*MACHINERY 
+ FOR HANDLING COAL AND _ ORE 
THE BROWN HOISTING AND CONVEYING MACHINE Co CLEVELAND, oO. 


NEW YORK 26 CORTLANDT ST+LONDON 39 VICTORIA ST. Sw. 



































- ‘pkg enamine COSTES BVOVSVSVE BOSS S444SSSSSV4FOEt 


PIG CASTING MACHINES, sxc tu.”” 


HEYL & PATTERSON, Engineers & Contractors, Poe 


PITTSBURG, PA. Lou 








































AIT Machinery. 


We solicit an 
opportunity 
to help you 
solve your 
Coal Handlirg 
Problems 
Our methods 


JEFFREY sot sue 
BUCKETS. 





Elevating, | Subscribe for The IRON TRADE REVIEW, $3 per year. 
| 


are 
up-to-date. 





Chains 
(all styles), 


Link Belting, 


Sprocket 
Wheels 


Rubber 
Beiting, 


Spiral 
Conveyors 


Coal Washers 


Coal pining, 
Machinery, &c 








et | We are builders of Car Unloaders, Swinging 
The Jeffrey | and Revolving Derricks, Hoisting Engines, Clam 
Mfg. Co. Shell Buckets and Cranes. 


Columbus. 0. 
U.S.A. 


Jeffrey Cable Boener New Yorx, : , 
bandling Coal. 41 Dey St. EXCELSIOR IRON WOR KS GO.., 
A large and ng circulation among machine | CLEV ELA N D, o H 10. 


shop and foundry firms has 
Tux Inon Traps Review. | Enagineers, Founders, Machinists 
































—— 
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PERFORATED METALS 


: 0” p59 ops 8 inl, gs?” fA? gt 91g goo" 
Lape Ald LARED ASSORTMENT GF SIZES. CORRESPONDENCE SOLICITED. \ 
| 3% THE ROBERT AITCHISON. 








STEEL CONSTRUCTION 


IN ALL BRANCHES. 


BUILDINCS DESICNED AND ERECTED IN ALL 
PARTS OF THE WORLD. 


Roof Frames and Trusses. 
Blast Furnaces and Steel Works, 
Cupolas, Ladles, Converters, 
Boilers, Tanks and Heavy Plate Work 


RITER-CONLEY MFC. CO., "'"ssuRc, 


THE AMERICAN PNEUMATIC TOOL CO, 


844 Washinaton St., New York Citv. 


PNEUMATIC 
TOOLS 


For Chipping, Calking and Beading 

If you want a pneumatic tool 
which will calk a six foot boiler. 
% in. stock, 3 courses, #11 circular 
and horizontal seams, both heads, and bead all tubes in less than 5 hours with 60 
Ibs. air pressure. (Kendall & Sons, Cambridgeport, Mass., cau!ked a six foot boiler 
to 150 test in 2 hours and forty-five minutes.) 


ORDER OUR ‘'F’’ TOO. 


If you want a tool which will calk up torgin and will chip % in x11-16 in. x1% per minute 
order our“ G” Tol. We ship on to days trial with guarantee 


Alex Laughlin & Co., Pittsburg, Pa. 


Gas Heating - - - And Artificial Gas 
Gas Puddling - - - Producers of Fvery 
Open Hearth - - - Description for Rolling 
Crucible - - - - Mills. Steel and 


Tube - - - - - Tube Works. 
bay-WE GUARANTEE to place all Plants erected by us in successful operation. 


To Pay Dividends, 




















In the line of 
find nothing better 


you need good tools. 
drills you can 
than a 


BICKFORD RADIAL 


Modern, efficient and accurate. It will 
Cut Your Cost. 





THE BICKFORD DRILL & TOOL CO., 
Cincinnati, Ohio, U. S. A. 





CREMER & BICKNELL,. . Chemists and Metallurgists, . . 24 Superior St., Cleveland, 0. 
Analytical and Testing Laboratory. 














Le Chatelier’s 


PYROMETER 


For measuring temperatures between 
oand 2goo° F. 
Recommended by the Highest Authorities. 


Successfully used in establishments 
for the manufacture o 


Gas, Chamotte, 
Chemicals, Cement, 
Sugar, Accumulators, 


Incandescent Lamps, 
Stone Ware, Cartridges and Ammunition, 
Porcelain, Glass, 
Iron and Stee!, Malleable fron. 
Also by Boiler Inspectors, Schools and Colleges 


for hardening and annealing steel in roll 
foundries, etc. 


VULCAN MFC. CO., Ltd., 


Pittsburg, Pa. 
Station D, 


SHIFFLER BRIDGE COMPANY, 


BUILDING DEPARTMENT. 
SPECIALTIES: Steel and iron oom for Rolling 
Millis, Tin Plate Plants, Steel W " ndrie 
Factories, Roof Trusses, Girders, Columns, Beams, 
Corrugated Iron, Etc. 

Main Office and Works: 
48th Street and A.V, Ry., PITTSBURG, PA. 
Branch Offices : 
1214 Betz Building, Philadelphia, Pa. 
45 Broadway, New York, N. Y. 
228 Lumber hange, Minneapolis Minn. 
1243 Marquette Building, Chicago, ri 


Terra Cotta 








FOR SALE. 
Valuable Furnace Property in Central 
New York, known as Kirkland 
Iron Co. 


Also 150 acres of ore rights and mines within 
to 1‘miles of the furnace, all located at Kirkland, 
Oneida County, N. ¥., on the N. ¥., Ontario & 
Western and West Shore Railroads. At Utica, 6% 
miles east is the N. Y, Central & Hudson River 
Railroad and its branches (running north, south, 
east and west;) the Delaware,Lackawanna & West. 
ern Railroad and Erie Canal, while 25 miles west 
is the Lehigh Valley Railroad The freight rates 
to all points are reasonable and ore and fue! cheap. 
There are about 7o acres of land in connection 
with the furnace. The property is in good condi- 
tion and a modern plant. Objectin selling is to 
close anestate, Apply to 


IRVIN A. WILLIAMS, 11 Blandina St., Utica, N. Y. 


For Sale or Rent. 


An up-to-date Plant for the manufacture of 
Steel Bridges, Structural Work, etc., located on 
the lines of the Canadian Pacific and Grand 
Trunk Railwsysat Peterborough Ontario, where 
(if desired) Electric Power can be obtained for 
their operation at a moderate price. As the 
carrying on of there works is not in the line of 
the present owners, they are prepared to sell or 
lease the same upon t+rms and cond.tions which 
will insure to any one having a moderate amount 
of capital end athorough and practical knowl 
edge of the business, a rare opportunity of turn 
ing the same to profitable account. For further 
information, address 

OHN CARNEGIE, 
ridge and Engineering Co. Ltd., 
Peterborough, Ontario 


FOR SALE OR LEASE. 

A plant suitable for manufacturing in iron and 
steel. Foundry, machine shops, blacksmith 
shops, pattern shops, etc., etc., partially equipped 
and ready for installing machinery. Engines, 
boilers, shafting and other machinery in place 
Substantial brick buildings covering about 6 
acres of lend Railroad tracks laid into the 
grounds connecting with all lines. Local con- 
ditions favorable and transportation facilities 





Pres. Central 








unexcelled. Will sell or lease to right party on 
liberal terms. Address A.C. Titus, WestSuperior, 
Wis 

For SALE. 


1 Pair. of Blooming Reversing Engines, 28 x 48, 
with Steel Gear Wheels and Shafts. Made in 1894 
by Mackintosh-Hemphill & Co., of Pittsburg. 

1 Universal Mill, with coupled Reve seine Engines; 
the mill rolls up to 30 inches in width and the top 
roll has a lift of 10 inches. 

1 Five ton Morgan Steam Hammer. 


Apply to OLIVER IRON & STEEL CO., 
Pittsburgh, Pa. 


FOR RENT OR SALE. 


The axle Works property at Junction of Broad- 








Reports on chemical! and motatincgien! processes. Analyses of ores, metals, fuels, railroad and 
foundry seers, etc. Asshying —Gold, silver, copper ores. Mechanical Tests of iron, Steel, etc. Our 
Testing Machine has been standardized by Insp. of Ordnance, U.S. A., for use on government work. 





| 
j 


Subscribe for the Iron Trade Review, $3.00 per year. | 


way, Erie & Valley railways, Cleveland, O., in- 
cluding engine, boiler and shafting; or will erect 
on these premises buildings to suit tenant, if 
leased for a term of years. Address 
CLEVELAND AXLE MFG. CO., 
Canton, O. 
RSTABLISHED 1854. 











32 THE IRON TRADE REVIEW. 


July 13, 1899 





—- 


A 





THE “CLEARFIELD” FIRE BRICK 


MANUFACTURED BY 

THE CLEARFIELD FIRE BRICK CO., Limited, 
Office and Works at CLEARFIELD, PA. 

Room 305 Ferguson Bida., Pittsburg, Pa., John Richardson. Agent. 


DOVER FIRE BRICK CO., 


MANUFACTURERS OF 


Pureace, Mili and Special Shape Fire Brick. 
Office, 44 Mercantile Bank Bldg., 
CLEVELAND, OHIO. 








CHICAGO FIRE CLAY PRODUCT CO., 


518 Chamber of Commerce, CHICAGO, ILL. 


FEtwA Fire Brick GomPANy, 


Manaufacturers of the Celebrated 


AETNA HIGH GRADE FIRE BRICK, 


Office and Works: OAK HILL, OHIO. 


FOUNDRY MOLDING 
. .MACHINES... 








Stripping Plate Machines Operated by Steam 
or Compressed Air. 


Our new air power vibrator machine gives all the 
advantages of stripping plate work, without the cost 
of stripping plates. 

Write us about low cost ot pattern installation. 
Wood or metal patterns used. 


THE TABOR MFG. CO., Elizabeth, N.\J. 





LL . 





(Blake Pattern 


THE FARRE (Ore and Rock. 
--- CRUSHER. 


STANDARD OF THE WORLD. 


Farrel Foundry and Machine Co., 
EARLE C. BACON, Engineer, 
Havemever Bide... NEW YORK. 


Fire Brick, 
Cupola Blocks, 
Molding Sand and 
General Foundrv 
Supplies 


OF THE HICHEST CRADE ONLY. 








THE GARDEN GiTY SAND CO.. 


1201-1202-1203 Security Bidg., Chicago 








MILLETT’S a 0) 
sarext GORE OVEN 


No one who makes small cores 
can afford to be without it. 


DOUBLE DOORS, 


One closing the oven when the 
other is open. 


Saves Fuel, Saves Time. 


SEND FOR CIRCULAR. 


MILLETT CORE OVEN CO., Brightwood, Mass. 


The Core Ovens may be seen in the sample rooms of 
The S. Obermayer Co.. either in Cincinnati or Chicago. 
J. W. Paxson & Co., Philadelphia, Pa. 


Holmes, Strachan & Co., 
FIRE 











Manufacturers and Shippers 
Best made for Malieabie 






Steel Rolling Mill Furnaces 
RI + 4 Savage Mountain and Cupola Linings. 
Holmes DETROIT. MICH. 





LATEST AND BEST. Selling Agents 


FOR 


BFS.Co's 





Brass Founders 
q Supply Co.: 
THE 
, &. Ohermayer Co. 
All Right Cincinnati 
ais and Chicago. 
1. W. Paxsee Ce. 
Are Prices. Philadelphia, 
Pa. 
Send for cata- 
logue if inter. oper esteae te 1 A. MeCermich Co 
= BE SURE YOU GET TME RIB. Pittsburgh, Pa. 





BRASS FOUNDERS’ SUPPLY CO.. Newark. N. J. 


A. F. SMITH & CO., 


MANUFACTURERS OF 


Fire Brick and Clay, 


BEAVER COUNTY SAND STONE. 


Telephone 42. NEW BRIGHTON, PA. 


“Royal Star” and “ Seloto Star” 
High Grade FIRE BRICK. 


Best for. Rolling Mills, 
Blast Furnaces, Foundries 
etc. High grade Plastic and 
Flint Clays for all refractory 
purposes at favorable prices 


The Scioto STAR Fire 
Brick Worts 


PORTSMOUTH 
ORIO. 


Send for 
Catalogue 





Established 
1871 
Incorporated 
1856 








COVERT MFG. CO. 


=) i 





No. 20 Trojan. No. 1 Derby. 
No. 50 Swivel. ° 510 Double. 


WEST TROY, N, Y. 





A large and growing circulation among 
machine shop and foundry firms has 


THE IRON TRADE REVIEW. 








a < 
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M. M. COCHRAN, President. 


JNO. H. WURTZ, Sec'y & Treas. 


YOUCHIOCHENY 
Our 


Cenera! Office, 
DAWSON, FAYETTE CO., PA. 








WASHINGTON GOAL & COKE CO. 


5,000 Tons Dally Capacity. 
For Steel Works, Rolling Mills, Tin Plate Works, Locomotive Fuel, etc. 


Is unsurpassed for uniform purity and general satisfaction in Blast Furnace and Cupola Practice. 
Quality and prompt attention to shipments insure us the preference. 






R,. LAUGHRREY, Vice-Pres. 
. 8. NEWMYER, Manager. 









3,500 Acres of Coal. 
350 Individual Coal and Coke Cars. 


COKINCG COAL 


For Bee Hive or By-Product Ovens. 


COAL 
WASHINCTON COKE 


Sales Office, Pittsbura, Pa., 
N. P. HYNDMAN, Sales Agent. 








BEES 
rd 


ARE THE 
STANDARD 


FOR HANDLING 


Ore, Coal, Limestone. 






Repairs, 
AVOID ~< Shut Downs, 
Scraping. 








Robins Conveying Belt Co., 
147-9 Cedar St., New York. 











Press Clippings. 


If you want THE BEST THINGS 
printed on any particular subject or ALL 
that is published about it everywhere, 
YOU CAN GET IT FROM US. Clip-| 
pings mailed daily. 

We read practically every newspaper 
and periodical that is published. Busi- | 
ness men and others find our service ver 
valuable to them. Rates, $1 per mont 
and upwards. 

Write for particulars. 


The Chicage Press Clipping Bureau, 


6 Fifth Averve, Crrcaco. 





Sole Makers of RIEDLER PUMPS. 
Ss. FIX SONS’ 
STEAM TUBE WELDING WORKS. 


Manufacturers of reworked boiler tubes 
Good second-hand tubes bought. 


TRADE 


qu LCA, Why Use Expensive Oils? 


YOU WILL WANT MORE OF 


...THE YULCAN LUBRICANT... 


AFTER HAVING TRIED IT. 
Costs Less than 2 Cents a Gallon. 





“HUVW 


Not a new article by any means. I csn show that I am now sup- 
plying and have supplied some very good people for the past 14 years 


Ly a FULL DESCRIPTIVE CIRCULAR Upon REQUEST 
BRicat© A. F. BOETTCHER, 


ESTABLISHED 1884, Rowlands, Pa 





Air Compressors 


for Air Lift Well Pumping. 


Air Compressors 


for Rock Drills, Coal Cutters, Air Hoists |) 7) af 
and Pneumatic work generally. ep 


Pressure Pumps 
for Cotton Oil Mills and Cotton Com-|@% 
pressors. * 


Steam Pumps, 


Single and Duplex, of all sizes and for all |) 
purposes. 


Duplex and Triplex POWER PUMPS. & 


CORRESPONDENCE SOLICITED. 


HALL STEAM PUMP COMPANY. Pittsburg, Pa. 











Who builds the best Mine Pump? 


PRESCOTT. 


Fred. M. Preseott Steam Pump Co., 


MILWAUKRE, WIS. 





BRASS Fiisteas J.J.RYAN & CO, 


= 3 = tera tA) 1a) Cop ebae — B— 1 @ieblal-t-.e) 
Best Bronze, Babbitt Metals, Brass and Alaminum CASTINGS 








Between the Lakes and the Gulf, the Mississippi and the Al- 


legheny Mountains—the best buying section of the United States— 
is the BULK of THE IRON TRADE REVIEW’s circulation. In this 


CLEVELAND, O. section advertisers in all trade papers get best returns. 








Se | aes tue 


July 6, 1899 
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BUYERS’ DIRECTORY. 
Air Com Roring and Turning Mills— Compression Couplings— a 


pressors— 
Edw. P. Allis Co., Milwaukee, Wis. 
Rand Drill Co., Chicago, Iil. 
The Lane & Bodley Co., Cincinnati, O. 
Clayton Air Compressor Works, New York. 
I soll-Sergeant Drill Co., New York. 
Hal Steam Pump Co., Pittsburg, Pa. 
Manning, Maxwell & Moore, New York City. 


Series Air Gos Works, New York 
r pressor , a 
The Ingersoll-Sergeant Drill Co., New York. 


FP. A. Em . 
O. Textor, o 
The Robert W. Hunt & Co., Chicago, Il. 
ohn T. Jones & Co., Chicago, Ill. 
. Blodgett Britton & Co., Warrenton, Va. 
er & Bicknell, Cleveland. O. 


Anneali Boxes— 


Meehan er & Construction Co., Lowellville, | Carrying Tongs— 


Ohio. 


Wm. Cramp & Sons, rhiladelphia, Pa. 
Swarts Metal Refining Co., Chicago, Ill. 
Perfect Lubricating Metal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadelphia, Pa. 

F. R. Phillips Sons’ Co., Philadelphia, Pa. 
Henry L. Schwarzenberg, Cleveland, O. 


Babbitt Metal— 
Cc. H. Besly & Co., Colenge. Til. 
Swarts Metal Refining Co., Chicago, III. 
Perfect Lubricating M, tal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadelphia, Pa. 
Lorain Foundry Co., Lorain, O. 
Henry L. Schwarzenberg, Cleveland, O. 

Balls— 
Cleveland Ball & Screw Co., Cleveland, O. 

Gar Lron and Steel— 
itna-Standard Iron & Steel Co., Bridgeport, O 
Bourne-Fuller Co., Cleveland, O. 

Bearing Metal— 
Cc. H. Besly & Co., Chicago, Il. 
Swarts Metal Refining Co., Chicago, Ill. — 
Perfect Lubricating Metal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadelphia, Pa. 
F. R. Phillips Sons’ Co., Philadelphia, Pa. 
Henry L. Schwarzenberg, Cleveland, O. 


Bellows— 
The S. Obermayer Co., Cincinnati, O. 


— 

Cc. H. ly & Co., Chicago, Mil. 
The Chicago Rawhide Mfg. Co., Chicago, Il. 
The Gandy Belting Co., Baltimore Md. 
Cleveland Tool & upply Co., Cleveland, O. 
Main Belting Co., Philadelphia, Pa. 


Belt Conveyors. . 
Robins Conveying Belt Co., New York City. 


Belt Lacing— 
The Bristol Co., Waterbury, Conn. 
Blacksmith and Carriage Supplies— 
Cc. H. Besly & Co., Chicago, Ill. 
Black Lead— 
The S. Obermayer Co., Cincinnati, O. 


Blast Furnace Machinery— 
Excelsior Iron Works Co., Cleveland, O. 


' Blast Furnace Work— 


terprise Boiler Co., Youngstown, O. 
Mechan Boiler & Construction Co., Lowelliville 
Ohio. 
The Wm. B. Pollock Co., Youngstown, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. ‘ 
Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 


CBlowers— 
B. F. Sturtevant Co., Boston, Mass. 


Blowing Engines— 
qoute Foundry & Machine Co., Philadel- 
phia, Pa. 
Bollers and weed = en ta— . 
The Wm. B. Po! be saaepoes, . 
Cahall Sales Department, Pi urg, Pa. 
Sey Boiler Co., Youn , oO. 
The Edward P. Allis o., Milwaukee, Wis. 
Hooven, Owens & Rentschler Co., Hamilton, O. 
Harrison Safety Boiler Works, Philadelphia. 
Lane & Bodley Co., Cincinnati, O. 
Meehan Boiler & Construction Co., Lowellville, 
hio. 
ove. Cramp & Sons, Philadelphia, Pa. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, Ill. 
Excelsior Iron Works Co., Cleveland, O. 
James Bonar & Co., Pittsburgh, Pa. 
W. P. Davis Mach ne Co., Rochester, N. Y. 


Boiler Cleaners— 
Union Boiler Tube Cleaner Co,, Pittsburg, Pa. 


Boller Covering— 
Cc. H. Besly & Co., Chicago, Il. 


Boiler Compounds— 
The Ironsides Company, Columbus, O. 


Boller Fronts and Fittings— 
The Lane & Bodley Co., Cincinnati, O. 
Playford Stoker Co., Cleveland, O. 


Boiler Tubes— 
8. Fix Sous, Cleveland, O. 
National Tube Works Co., McKeesport, Pa. 
Shelby Steel Tube Co., Cleveland, O., 


Boiler Tube OCleaners— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa 


Bolts and Nuts— 
Upson Nut Co., Cleveland, O. 


H. Bickford, Lakeport, N. H. 
U. Baird _ Co., Pittsburg, Pa. 
Baush & Harris Machine Tool Co., Springfield, 


Mass. 
= The Bickford Drill and Tool Co., Cincinnati, ° 


Brass Casti 
- J. Ryan & Go., Chicago, Til. 
in Foundry Co., Lorain, O. 


Bri 
Shiffer Bridge Co., Pittsburg. 


Buildings (Steel Frame.)— 

Shiffier Co., Pittsburg. 

Riter-Conley Mfg. Co., Pittsburg, Pa. 
Buckets and Derricks— 

Excelsior I1on Works Co., Cleveland, ©. 
Car Unloaders— 

Excelsior Iron Works Co., Cleveland, O. 


Vulcan Mfg. Co., Pittsburg, Pa. 
Castings— 


oO. 

Hooven, Owens & Rentschler €o., Hamilton, O. 

W. A. Jones Foundry Co., Chicago, Il. 

Brass Founders’ Supply Co., Newark, N. J. 

The Aultman Co., Canton, O. 

Riveiside Foundry Co., Cleveland, O. 
a Mold & Foundry Co., Wheeling, W. 

a. 

Lorain Foundry Co., Lorain, O. 

Bethlehem Steel Co., South Bethlehem, Pa. 
Castings (Aiuminuam)— 

J.J. Ryan & Co., Chicago, Ill. 
Castings (Brass)— 

{- J. Ryan & Co., Chicago, Ill. 

orain Foumdry Co. Lorain. O. 

Castings (Bronze)— 

I. J. Ryan & Co., Chicago, Il. 

Lorain Foundry Co., Lorain, O. 
Casting Cleaners— 

King Improved Sand Blast Co., Detroit, Mich. 


Castings (Malleable)— . 
Acme Malleable Iron Works, Buffalo, N. Y. 


Cement 
The Brier Hill Iron & Coal Co., Youngstown, O 
Garden City Sand Co., Chicago, Ill, 


Chain Hoists— 
Edwin Harrington Son & Co., Philadelphia, Pa. 
Reading Crane & Hoist Works, Reading, Pa. 


Chain Belting— 
Heyl & Patterson, Pittsburg, Pa. 


{5 ah . Co., Columbus, O. 
ink-Belt achinery Co., Chicago, Ill. 

The Aultman Co., Canton, O. 

Sprocket Chain Mfg. Co., Detroit, Mich. 
Channelers— 

The Ingersol)-Sergeant Drill Co., New York. 


Charcoal—(Lump, gowees granulated)— 
The 8. Obermayer Co., Cincinnati, O. 


Chemists— 
Dickman & MacKenzie, Chicago, I11. 
F. A. Emmerton, Cleveland, O. 


O. Textor, Cleveland, O. 
The R. W. Hunt & Co., Chicago, I1l. 
ohn T. Jones & Co., Chi » Til. 
. Blodgett Britton & Co, Warrenton, Va. 
Cremer & Bicknell, Cleveland, O. 
We Fu Go Co., Cincinnati, O. 
Chilled and Sand Rolls— 
Wm. Tod & Co., Youn , Oo. 
Seaman, Sleeth Co., Pittsburg, Pa. 
Riverside Foundry Co., Cleveland, O. 
Tottes & Hogg Iron and Steel Foundry Co., 
so Pa. 
F.R Phillips Sons’ Co., Philadelphia, Pa 
Lorain Foundry Co., Lorain, O. 
Chacks— 
Skinner Chuck Co., New Britain, Conn. 


Coal Cutters— 
The nea nt Drill Co., New York. 
Jeffrey Mfg. Co., Columbus, O. 
Coal Screens— 
Rob’t. Aitchinson Per. Metal Co., Chicago, I/l. 
meerengee & King Per. Co., Chicago, Iil. 
effrey Mfg. Co., Columbus, O. 
e Aultman Co., Canton, O. 
Coal and Ooke— 
Forster, Waterbury & Co., ay Til. 
H. C. Frick Coke Co., Pittsburg, Pa. 
McKeefrey & Co., Leetonia, O. 
Washington Coal and Coke Co., Pittsburg, Pa. 
Pickands, Mather & Co., Cleveland, O. 
Coal Handling Machinery. 
Robins Conveying Belt Co., New York City. 
| Coal Mining Machinery— 
Jeffrey Mfg. Co., Columbus, O. 
Webster Camp & Lane Machine Co., Akron, O. 
Conveyors— 
{e Mfg. Co., Columbus,O. 
‘evl & Patterson, yw Pa. 
icago, Til. 


Link-Belt Machinery Co., 
The Aultman Co., Canton, O. 

The Brown Hoisting and Conveying Machine 

| Co., Cleveland, O. 

| 





Webster Camp & Lane Machine Co., Akron, O. 
Robins Conveying Belt Co., New York City. 
Com parometers— 
Vulcan Mfg. Co., Pittsburg, Pa. 
| Compressed Air Shop Tools— 
Clayton Sis Comggenter Works, New York City, 


| Rand Drill Co. icago, Ill. 
| The Ingersoll- Sergeant Drill Co., New York. 
| Q&CCo., Chicago, Ill. 

American Pneumatic Tool Co.. New York City. 
Manning, Maxwell & Moore, New York City. 


The Aultman Co., Canton, O. 
Geo. B, Sennett Co., Youngstown, Ohio. 


Contractors for Cleaning Boilerg— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa, 


Core Uvens— 
Millett Core Oven Co., Brightwood, Mass. 


Oorrugated Iron— 
Berger Mfg. Co., Canton, O. 
4ttna-Standard Iron & Steel Co., Bridgeport, 0, 


Oranes and Derricks— 
Wm. Tod & Co., Youn , Oo. 
Marion Steam Shovel Co., Marion, O. 
Edwin Harrington, Son & Co., Philadelphia. 
Reading Crane & Hoist Works, Reading, Pa. 
~— Bu ; Faery —~ ya ay Wis. 
rown Hoisting an nveying Machin 
Cleveland, Ohio. ying he >: 
Excelsior Iron Works Co., Cleveland, O. 
Manning, Maxwell & Moore, New York City. 


Cruacibles— 
Henry lL. Schwarzenberg, Cleveland, O. 


Cupolas— 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


Dies— 
Danielson Machine & Tool Co., Cleveland, 0, 


——- 
Marion Steam Shovel Co., Marion, O. 
The Bucyrus Co,, South Milwaukee, Wis. 


Drill Grinders— 
J Wendell Cole, Columbus, O. 


Drill Presses— 
ey posse Machine Co. Respester, N. ¥. 
“ cago, Ill. 
Uv. eachinory Co., voubors, Pa. 
Son & Co adelphia. 


gton, 
Bickford Drill & Tool Co., Cincinnati, O. 
Cleveland Tool & Supply co., Cleveland, O. 
— & Harris Machine Tool Co., Springfield 
ass. 
Manning, Maxwell & Moore, New York City, 
Danielson Machine & Tool Co., Cleveland, O. 


Drop Forgings— 
Wyman & Gordon, Worcester, Mass. 


Drop Presses— 
Bertsch & Co., Cambridge City, Ind. 
C. H. Besly & Co.. Chicago, TI). 
E. Konigslow & Bro., Cleveland, O. 
Danielson Machine & Tool Co , Cleveland, O. 


Drop Hammers— 
— & Harris Machine Tool Co., Springfield 
ass. 


Dry Kilns— 
B. F. Sturtevant Co., Boston. 


D ose 
Jeffrey Mfg. Co., Columbus, O. 
Eave Troughs and COonductors— 
Berger Mfg. Co., Canton, O. 


Elevators— 
The Lane & Bodley Co., Cincinnati, O. 


ae 268 Conveying Machinery— 
a 


Hey! & Patterson, Pittsburg, Pa. 
jeffrey 2 47 Co. Columbus, oO. 

ink-Belt Machinery Co., Chicago, Ill. 
Lidgerwood Mfg. Co., New York City. 
The Aultman Co, Canton, O. 
The Brown Hoisting and Conveying Machine 

Co., Cleveland, O. 

Webster Camp & Lane Machine Co., Akron, O' 
Sprocket Chain Mfg. Co., Detroit, Mich. 
Robins Conveying Belt Co., New York City. 
Excelsior Iron Works Co., Cleveland, O. 


Emery and Corundum Wheels— 
C. H. Besley & Co., Chicago, Ill. 
j. Wendell Cole, Columbus and Chicago. 
Northampton Emery Wheel Co., Chicago, Ill. 
Cleveland Tool & Supply Co., Cleveland. O. 
W. P. Davis Machine Co., Rochester, N. Y.; 


Emery Wheel Machinery— 
J. Wendell Cole, M. EB., Columbus, O., or Chi- 


Til, 
“Ex. Besly & Co., Chicago, Tl. 
er Emery eel Co., Chicago, Ill. 
Cleveland Tool & Supply Co., Cleveland, O 


eers and Oontractors— 
Heyl & Patterson, Pittsburg, Pa. 
on Boiler & Construction Co., Lowellville 
°. 
E. E. Erickson, Pittsburg, Pa. 
ohn T. Jones & Co., Chicago, Ill. 
iter-ConleyMfg. Co., Pittsburg, Pa. 
Jeffrey Mfg. Co., Columbus, O. 
Alex Laughlin & Co., Pittsburg, Pa. 
We Fu Go Co., Cincinnati, O. 
James Bonar & Co., Pittsburg, Pa. 


Engine Packing— 
enkins Bros., New York City. 
. H. Besly & Co., Chicago, Ill. 


Engineers’ Supplies— 
Cc. H. Besly & Co., Chica Til. 
Jenkins Bros., New Yor ty. 


Engine Lathes— 

U. Baird Machinery Co., Pittsburg, Pa. 
K nes (Oil)— 

e Aultman Co., Canton, O. 


Engines (Steam)— 
W. P. Davis Machine Co., Rochester, N. Y. 











——a 





























’ 
———— ets 
—— Galvanizing Pots— Skinner Chuck Co., New Britain, Cons 
Wm. Tod & oo. Fonagsows, S. The ‘Wm. B Pollock Co., Youngstown, O. Cleveland Tool & mathe . Gevstand, 0 
B. F. Starters ans Gon eathwe ukee, Wis. Cocks—. Brainard Ln = ne Co. Fost Ce aprininteta Mase. 
The ’ Owens & Rentschler Co., Ham-| James Bonar & Co., Pittsburg, Pa ee & Harris 
ilton, O. oO. L&eE. Greenwald Co., Cincinnati, O. Danielson Machine & Tool Co., Cleveland, O 
iSicman Go, Coston Oy, cite, | Scere 
’ tt “> 
Geo. B. Seneawald ¢ go. cincinnatl, 0. Br on @car eenen ov —— ee en 7.2. Be Davis ug Rochester, 
Machine Co., Akron The 
Totten. & HORE pS ion and Steel Foundry Go| phe2. D. Nattall Co. Allegheny. Pe. Park, Mase Jeffrey Mfg. Co., Columbus, 0 
=, The Van Dorn & Dutton Co. Clevela Link Belt eg? Aa Chicago, =. 
Pi a Chalmers Chica, . op Se ttebu 
Pra*nwark Foundry & Sichine Co., Philadel- | Gear Outters— The Aultman Co.” Co., Canton, 
Pa. Brainard Milling Machine Co., Hyde Park, Mass. | Ladles— 
Piames Bonar & Co., Pittsburg, Pa. Gear Lubricante— The 8. Obermayer Co., Cincinnati, O. 
The Ironsi bus, O. Lathes— 
Sugravers and Blectrotypers— o Boendides Company, Columban, O W. P. Davis Machine Co., Rochester, N. ¥. 
or & Engraving Co., ’ | Grease— U. Baird Machinery Co., Pittsburg, Pa. 
1g CO: Cleveland, o., A. F. Boettcher, Rowlands, Pa. Bickford Drill & Too! Co., Cincinnati, O. 
ational Hagraving ° @rindston. Danielson Machine & Tool Co., Cleveland, O. 
° ation R eveland, 0. CHB iy & & Co., Chi m  Mensing, Be Maxwell & Moore, New York City. 
Mesting App esa, ian Graphite Paint— A. F. Boettcher, Rowlands, Pa. 
B. F. Sturtevan , Boston, Mass. Jos. Dixon Crucible Co., Jersey City N. }., Machinery Name Plates— 


Gas Furnace Co., New York City. 
B. F. Sturtevant Co., Boston, Mass. 
ater Heaters and Purifiers— 
3 Safety Boiler Works, eeeindstphta, Pa. 
ames Bonar & "Co., cmt er 
We Ft Fu Go Co., Cincinnati, 
Austin Separator Co., Detroi 
Files, Makers of— 
C. H. Besly & Co., Chicago, Il. 


Fire Brick and Olay— 


Mich. 


Oak Hill Fire Brick & Coal Co., Oak Hill, O 
Holmes, Strachan &< -, Detroit. Mich. F 
oe City San = _I 


, Tl. 


Flue Cleaners— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 
Foot and Power Lathes— 


. Baird Machinery Co., Pittsbu 
Riwin Har eet a Pa 


. Oo. 


Mold & Foundry Co. , Wheeling, W. Va. 
Excelsior mee Works Co., Cleveland, 0 


vonee os 


, Cleveland, O. 
A. F. Smith & Co., New Beane Pa. 


Cleveland Facing Mill 
Garden City Sand Co., Chicago, Til. 


sage US wit Product Co., yg TH. 


ja ean , Newark, N o Je 
Vulcan Mfg. Co., Pi 
Scioto Star Fire “prick Works. Portsmouth, O 


Kentucky Fire Brick Works, ‘Portsmouth, Oo. 
Webster Fire Brick Co., South Webster, °. 
4itua Fire Brick ~~ Oak Hill, O. 

V. Rose, Sharon, Pa. 
Sak Hill Fire Brick & Coal Co., Oak Hill, O. 
Holmes, Strachan & Co., Ch cago, I 1. 
Newport Sand Bank Co., Ky, 

Henry L. Schwarzenbe . Cleveland, O 

King Improved Sand B ast Co., Detrott, Mich. 
Foundry Facings— 

Cleveland Facing Mill Co., Cleveland, O. 


Forgings— 
Cleveland City Forge & Iron Co., Cleveland, 0. 
Bethlehem Steel Co., South Bethleh 


em, Pa. 
Breeburn Steel Co., ‘Braeburn, Pa. 
Wyman & & Gordon, Worchester, Mass. 


Friction Metal— 


Cc. H. Besly & Co., 

Swarts Metal Refi , Chicago, Til. 
Perfect Lubricating Metal Co. - 5 ayn oO. 
Merchant & Co., Inc. Philadel 


F. R. Phillips’ Sons Co., Philadelph ae. 
Menry L. Schwarzenberg, Cleveland, 0. 


Furnaces— 
Playford Stoker Co., Cleveland, O. 


Furnace a 

Union Mining Co., Mt. Savage, Md. 
Fuel Oil Burners— 

W. 8. Rockwell & Co., New York City. 


Galvanized Iron — 
Apollo Iron & Steel Co., Pittsburg, Pa 


Galvanisers— 
A@tua-Standard Iron & Steel Co., Bridgeport, O 
Apollo Iron & Steel Co., Pittsburg, Pa. 





Grate Bars— 
Geo. B. Sennett Co., Youngstown, Ohio. 


WA. Jom Co., Chicago, Ill 
. le. ° ° 
The Lane & Bodley Co., Cincinnat!, 0 


Brass Founders’ Supply Co., Newark, N. J. 


Hack Saws— 
Millers Falls Co., —_- ‘wane City. 
Q&CCo., Chicago, I 


H 
EA. Del Delano, Chicago, Il. 
— Mig. , Mishawaka, Ind. 
The Aultman Co., Canton, O. 
ie. & Laughlins, Ltd., Pittsburg, 1 Pa. 
. & KE. Greenwald Co., Cincinnati, 0 
Harness Snaps— 
Covert Mfg. Co., West Troy, N. Y. 
onde! pevtnatte 
n Ha Son & Co., i 
Crane & Hoist, Works, Reading, 
The Lane & Bodley Co., Cincinnati, C. . 
The Aultman Co., “Canton , Oo. 
Lidgerwood Mfg. *Co., New York City. 
pg and Purifiers— 
Harrison Safety Boiler Works, Philadelphia. 
— Bonar ry Co., Pittsburg, Pa. 
‘e¢ Fu Go Co., Cincinnati, oO. 
Austin Separator Co., Detroit, Mich. 
Heating and Ventilating ce 
B. F. Sturtevant Co.. Boston 


Heavy Hardware— 
C. od Besly & Co., Chicago, Ill 
Parkhurst & Wilkinson Co., Chicago, Ill. 


"The Rdward Y. Ali Allis ae 


A - ~~ Wis. 
C. Bacon, New York City. 
Hh Lane & ie. Co. Pe tae thee 
ioe ‘ew Yor ty 
The Aultman Co., Canton oO. 
Webster, Camp & Lane Machine Co., Akron, O. 
Excelsior Iron Works Co., Cleveland, oO. 


Hoisting Machinery— 


et Machinery Co., Chi , TH. 
_—— & Hoist Works, eading, Pa 
"Ie cfirey — Saco. cs °. 
. Cincinnati. 0 


ee & Bodiey Woke Co., Cleveland, O. 
| |Rarl C. Bacon, New York ‘City. 

Li Mfg. Co.. New York City. 
Heyl & Pattesses, peeaey, Fa 


on, O. 

'iThe Brown Hoisting. wa Conveying Machine 
Co., Cleveland, O. 

Webster, Camp & Lane Machine Co., Akron, O. 

Robius Conveying Belt Co., New York 
City. 
Horse Shoes— 

Phoenix Horse Shoe Co., Joliett, Ill. 
Hotels— 

United States Hotel Co., Cleveland, O. 

draulic Machinery— 
Iwell-Bierce & Smith-Vaile Co., Dayton, O. 
Impulse Cleaners— 
Union Boiler Tube Cleaner Co,, Pittsburg, Pa. 

Ingot Molds— 

Lorain Foundry Co., Lorain, O. 
ipjectors— 

C. H. Besly & Co., Chicago, Il. 

Manning,’ Maxwell & Moore, New York City. 

James Bonar & Co., Pittsburg, Pa. 
Insurance Compaaies— 

Hartford Steam Boll Boiler I. & I. Co., Hartford, Ct 


[ron Buildi 
Co.. Pittsbu 


Shiffier Bridge 
Riter-Conley Co., Pittsburg, 
[ron Nails and Steel— 
Bethlehem Iron Co., South Bethlehem, Pa. 
Cc. H. Besly & Co., te 
BE. H. Stroud & Co., ‘Chicago, Tit 
Parkhurst & Wilki Chicago, Til. 


Iron Ore— 
Lake Superior Consolidated Iron Mines New 
York City, N. ¥. 
ee oe S: » Cioveinnd, oO. 
Cleveland, O 


Drake Bartow & Co. (Cleveland, 

Pickands. Mather & Co., come EG oO. 
Iron Working Tools— 

N. 
Co., Chicago, Ill. 

uster Co., New Haven, Gym. 
Machinery Co., Pittsburg. Pa 

Bros. Tool Co., Chicago, Ill. 

@ Mfg. Co. Bridgeport, Conn. 

Bickford Drill & Tool Co., Cincinnati, O. 


August Becker, Boston, Mass. 
Machinists’ Tools and Supplies— 
W. P. Davis Machine 3 eel N. ¥. 


H. Bickford, 

Cc. H. Besly & Co., Til. 

U. Baird Machi ttebu: 
Bertsch & Co., ty. 
Armstrong Bros. Tool e Sty. iad til. 
Bickford ll & Tool Co., ’ Cincinnati, oO. 
Parkhurst & Wilkinson Co. Chi , i. 
Skinner Chuck Co., New Britai 


Cleveland Tool & Supply Co., Clevelan 
a & Harris Machine Tool Co., agfeld, 


Deatcioth Machine & Tool Co., Cleveland, O. 
Manning, Maxwell & Moore New York City. 
Western Mfg. Co , Springfield, O. 

Macliae Screws— 
C. H. Besly & Co,, Chicago, Ill. 


Maehine Shops— 
The R. D. Nuttall Co., Allegheny, Pa 
The Lane & Bodley Co. Co., Cincinnati, 0. 


H. A. Streeter, Chicago, Til. 


Machin and Tool ong 
Cc. H. & Co., Chicago, Ill. 
Breeburn Co., ’ Breeburn = 


Crescent Steel Co., Pittsburg, Pa 
La Belle Steel Co.; rel Con Clavel 
Sanderson Bros. Steel Co land, O. 
H. White, ice! Oo, Ill. 
orris & Bailey Steel Pittsburg, Pa 
Magnesia Oo 
Cc. H. Besly & Co., 
Malleable Castings— 
Acme Malleable Iron Works, Buffalo, N. Y. 
Maoufacturing Chemists. 
We Fu Go Co., Cincinnati, O. 


Manufactured Iron & Steel— 
Bourne-Fuller & Co., Cleveland, O. 
Mill Co., Cl 
& Steel Co., 
The Morris & Bailey Steel a Fittsbar yh 
Parkhurst & Wilkinson Co 
Ohio Steel $2. Witkineos Co., Ce 
Metal Bearings— 
Cc. H. Besly & Co., Chicago, Ill. 
Perfect Lubricating Metal Co. Stastonati, oO. 
Swarts Meta! Rédmiag Co, henge) Ti 
warts Metal Refining cago 
F. R. Phillips’ Sons Co., Philadelebla. Pe. 
Henry L. Schwarzenberg, Cleveland, O. 
Milling Machines— 
W. P. Davis Machine Co., 


, Tl. 


Rochester, N. Y. 


U. Baird Machin Co., Pittsburg, Pa. 
Brainard Millin achine Co..1 H Park, Mass 
Danielson Machine & Tool Co , Cleveland, oO. 


Manning, Maxwell & Moore, NewYrok City. 
M: —S sly & Co 
S yy 
he noward P. Co. Gat Co., Siitwankes, Wis. 
Rare C Becee. New York Cit ty. 
& Co., Gadsestt, oO. 
. Co., Columbus, O 


Mf; New York City. 
ig. Co. Philadel ladelphia, Pa. 

Marion Steam Shovel Co., Mari 

Webster, Camp & Lane Machine he , Akron, o 

Fraser & Chalmers Chicago, Ill. 

Robins Conveying Belt Co., New York City. 

Excelsior Iron Works Co., Cleveland, oO. 


Mine Pumps— 
F. M. Prescott Steam Pump Co.,Milwaukee, Wis. 


Molding Machines— 
Tabor Mfg. Co., Elizabeth, N. J. 


Molding Sand— 

Ohio Sand Co., Conneaut. U. 

F. B. Stevens, Detroit, Mich. 

Garden City Sand Co. Chicago, IL. 

Newport Sand Bank k Go., Newport, Ky, 
Multiple Drilis— 

Bickford Drill and Tool Co., Cincinnati, 0. 
Name Plates— 

August Becker, Boston, Mass. 


Nickel Plating Outfite— 

Northampton Emery Wheel Co., Chicago, Ill. 
Nuts and Bolts 

Upson Nut Co., Cleveland, O. 


Oilless Bearings— 
Cc. H. Besly & Co., Chicago, Il. 


Oll Burners— 

W. 8. Rockwell & Co., New York City. 
Oll Cups— 

C. H. Besly & Co., Chicago, Ill. 

James Bonar & Co., Pittsburg, Pa 
Oil Filters— 





James Bonar & Co., Pittsburg, Pa. 
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Oil Pumps— Roofs— Tool Steel— 

Cc. H. Realy 8 & Co. Co., Chicago, Ill. Shiffler Bridge Co., Pittsburg. Cc. H. Besly & Co., Chicago, m=, 
oil Riter-Conley Mfg. Co.. oe ee Breeburn Steel Co.. Breeburn, Pa. 

Ha Safety Boiler Works, rm Pa.| Sand Blast Machines— Crescent Steel Co., Pittsburg, Pa. 
PR Separator Co., Detroit, Mich King Improved Sand Blast Co., Detroit, Mich. La Belle Steel Co., Pittsburg, 

Urushers— Sand and Chill Rolis— Sanderson Bros. Stee) Co., 1 oO. 


The Edward P. Allis Co., Milwaukee, Wis. 
{effrey Mfg. Co., Columbus, O. 
Aultman Co., Canton, O. 
& Chalmers, Chicago, 
Ore Screens— 
Rob’t enn Per. Metal Co., Chicago, II). 


Harrington & King Per. Co, Chicago, Il 


Fraser & & Chalmers, Chieese, Til. 


Packing. 

C. H. Besly & Co., Ch , Til. 

enkins Bros., New Yor ee 
Paint— 

Iron Clad Paint Co., Clevelan 
os. Dixon Crucible Co., pees = Si City, N. J. 
tandard Paint Co., New Yor 

Shearer-Peters Paint Co., Sac nnati, oO. 
Pattern Works— 
Gobeille Pattern Co., Cleveland. O. 
erp “a King. Perfor ti hi 
= n & Z forating Co., Chicago, [11 
tchison Perforated Metal Co., Chicago, 1. 
Se & Chalmers, Chicago, Til. 


Iron— 
inton Iron & Steel Co., Pittsburg. 
Forster, bp egg FO Co., Chicago, Il. 
Bourne-Fuller Co. Cleveland, O. 


Superior 
a — n Iron Co.. She rpsville, Pa 


ickands, Mather & Co, Cleveland, 

rie Cleaners — 

ion Boiler Tube Cleaner Co., Pittsburg, Pa. 
a Oovering— ‘ 

C. H. Besly & Co., Chicago, Ill. 
pieakins Bros., New York City. 

Cutting ‘and Threw Machines— 
a ) Souasiscng Mfg. Co., Bridgeport, Conn 


P. . eee Machine Co., Rochester, N. Y. 

U. Baird Machin Co., Pittsburg, Pa . 

Bickford Drill & Tool Co., Cincinnati, O. 

Danielson Machine & Tool Co., Cleveland, O 

Manning, Maxwell & Moore, New York City. 
Plates— 


Enterprise Deiter Co, 
ay and A Gas i iitery Supplicen— 
Poumatic Appit 4 vi ~ 
yton Air eugresser ‘or New Yor 
Pneumatic 


American Pneumatic: pest Co., New York City 
Q & CCo., Chicago. I 
Portable a 


Cc. H. Besl aire, I Til. 

B. F. Stu Sat On, Bes , Mass. 

Vulcan Mfg. Co co, Piitebarg Pa 
Power Pp Hammers— 

Baush & Harris Machine ’ Tool Co., Springfield 
Power Presses— 

Bertsch & Co., Cambri City, aoe 

E. Konigslow & Bro. Cleveland, 


Danielson Machine & Tool Co., Cleveland, oO. 
Power on Machinery— 


see, tek Sodiey Con Clacinneti, oO. 


BE. A. an Chi . Til. 
fg. Co., Mis 7 Ind. 
The a eas Co., Canton, O 
ay Laughlins, Ltd., Pittsburg, Pa. 
Greenwald Co., Cincinnati, oO. 


Bertsch & Co., enmmiine Cy, E nd, 
Cc. H. 


K. Konigslow & Bro. Cleveland, O 
Danielson Machine & Tool Co., Cleveland, O. 
Bh eg Gauges— 
The Bristol Co., Waterbury, Conn. 
ame Bonar & Co., Pittsburg, Pa. 
Pulleys— 
W. A. Jones Fou: Co., Chicago, Il 
The Lane & Bodiey Go. Cincinnati, O. 
E. A. Delano, Ne Ill. 
Mfg. Co he Ind. 
The a Co. nton, 0: 
effrey Mfg ‘Sieben 0 
ones & Laaghilne Ltd., Plasburg, Pa 
.&E. 7 Co., Cincinnati, 0. 
Pamps (Stea. 
The Rdward ?. Allis Co.. — a gaa wis 
Blakeslee Mfg. Co., Du Quoin, Ill, 
Fred M. Prescott Steam Pomp Co., Milwaukee 


Wis. 
Hall Steam Pump Co., Pittsburg, Pa. 
Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 

Panches— 
RB. Konigslow & Bro. Cleveland, O. 


Edward Brown, Philadelphia, Pa 
Vulcan pate, Co Co., Pittsburg, Pa. 
Radial Dr 

Bickford Drill and Tool Co., Cincinnati, O. 
Rallway Supplies— 


Cleveland &Iron Co., Cleveland, O. 
Garden City Sand Co., Chicago, Il. 
Rivets— 


Champion Rivet Co.. Cleveland, O. 

Jonse & Laughlins, Ltd., Pittsburg, Pa. 
Riveted Steel Pipe— 

The Wm. B. Pollock Co. Youngstown, O. 


Rock Drills— 
Rand Drill Co. icago, Ill. 
The nak whey Drill Co., New York. 


Rolling Mill Machinery. 

Totten & p oeE Iron and Steel Foundry Co., 
Pittsbu y BS 

F. R. Phillip s’ Sons Co., Philadelphia, Pa® 





ae. Sleeth Co., Pittsburg, Pa. 
Peter Gerlach & Co., Cleveland, O. 
Screens for Coal Ore, Etc. 
Robt. Aitchison ey me Metal Co. Gaicage. 
Mervin & King Perforating Co., Chicago 
g- Co., Cotussbue, Oo 
See Galt tas Co., Canton, O. 
Fraser & Chalmers, Chicago, Ill. 


Screws— 
C. H. Besly & Co. ey Ti. 
Upson Nut Co., Cleveland , Oo. 
Chicago Screw Co. , Chicago, Tl 


Screw Machines— 
Cleveland Ball & Screw Co., Cleveland, O. 
Seamless Tubes— 
Shelby Steel Tube Co., Cleveland, O. 
Separators— 
Harrison Safety Boiler Works, Philadelphia, Pa. 
Austin Separator Co., Detroit, Mich. 
Shafting— 
The Lane & Bodley Co., pieanet, Oo. 
38 A. Delano, Chica 
ge Mfg. Co., Mis 1 Ind. 
Fitellmeas & Co., Cleveland, oO. 
The Aultman Co., Canton, O. 
effrey Mfg. Co. Columbus, O. 
ones & Leaghiins Ltd. Pittsburg, Pa 
. & E. Greenwald €o., Cincinnati, O. 
Bethighows Steel Co., South Bethlehem, Pa, 
Shapers— 
W. P. Davis Machine Co., Rochester, N. Y. 
— & Harris Machine Tool Co., Springfield, 
ass. 
Shearing and Punching Machinery— 
Bertsch & Co., Cambridge Cit y, Ind. 
Danielson Machine & Tool Co., Cleveland, O. 
Sheet Iron 
Cleveland ‘Rolling Mill Co., Cleveland, O. 
#ina-Standard Iron & Steel Co., Bridgeport, oO. 
E. H. Stroud & Co., Chicago, Ill 
Ship Yards— 
Wm. Cramp & Sons, Philadelphia, Pa 
Special Machinery— 
Edwin Harrington Son & Co., Philadelphia. 
& C Co., Chicago, Ill. 
‘he Aultman Co., Canton, O. 
yt Mfg. Co., Columbus, O. 
Konigslow & Bro. oe al oO. 
Wheeling Mold & Foundry Co., Wheeling, W. Va. 
Danielson Machine & Tool Co., Cleveland, O. 
Stand Pipes— 
The Wm. B. Pollock Co., Youngstown, O. 
Steam Boiler Inspectors— 
ae Soe ee Sates Inspection & Insurance 


Ny Boller Covering— 
Cc. H. erie: Co., Chicago Ill. 


steam ae. 
Cc. H. Bealy & Chicago, Ill 
Steam Pumps— 
Hall Steam Pump Co., Pittsburg, Pa 
Stilwell-Bierce & Smith-Vail Co., Dayton, oO. 
Blakeslee Mfg. Co., Du Quoin, til. 
, Fred. M. Prescott Steam Pump Co., Milwaukee, 
Wis. 
Edw. P. Allis Co., Milwaukee, Wis. 
Southwark Foundry and Machine Co., Phila- 
delphia, Pa. 
a Bonar & Co., Pittsburg, Pa 
m Separators— 
James Bonar & Co., Pittsburg, Pa. 
Austin Separator Co., Detroit, Mich. 
Harrison Safety Boiler Works, Philadelphra, Pa. 
Steam Shovels and Dredges— 
Marion Steam Shovel Co., Marion, O. 
The Bucyrus Co., South Milwaukee, Wis. 
Steam Specialiti os— 
Cc. H. Besly & Co.. Chicago, M1. 
may Bonar & Co., Pittsburg, Pa 
Steel— 
Otis Steel Co., Cleveland, O. 
E. H. Stroud & Co., Chicago, Ill. 
Breeburn Steel Co., Breeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa 
La Belle Steel Co., hay my Sy 
The Morris & Bai ley Steel Pittsburg, Pa. 
Sanderson Bros. Steel Co., Cleveland, o. 
Byron H. White, Chicago, Ill. 
Steel Balls— 
Cleveland Ball & Screw Co., Cleveland, O. 
Otis Stee] Co., Cleveland, O. 
Q & C Co., Chicago, Ill. 

Bethlehem Steel Co., South Bethlehem, Pa. 
The Wm. B. Pollock Co., Youngstown, O. 
The Riter-Conley Co., ; Pittsburg, Pa. 

Steei Blooms and Bill 
Cleveland Rollin Mil! Co., Cleveland. 
he South Bethlehem, Pa. 
Ohio Steel Co,, Youngstown, — 
The Lorain Steel Co., Lorain, 
Jones & Laughlins, Ltd., Pitisburg, Pa. 
Steel Stamps ana Stenciis— 
eas ne & Co., Cleveland, O. 


Guciby. Steel Tube Co., Cleveland, O. 
Stokers— 

Playford Stoker Co., Cleveland, O. 
Tauks— 

Enterprise Boiler Co., Youngstown, O 

Meehan Boiler&Construction Co., Lowellville, O 

The Wm. B. Pollock Co., Youngstown, oO 

Riter-Conley Mfg. Co., Pittsburg, Pa. 

The Aultman Co., Canton, oO. 
Tank Uars— 

The Wm. B. Pollock Co., Youngstown, O 
Tin and Terne Piates— 

E. H. Stroud & Co., Chicago, Ill. 

American Tin Plate Company, Chicago, Il. 
Tin Plate Machinery. 

Totten & Hogs Iron and Steel Foundry “o 
exe 

P.R. P illips’ Sons Co., Philadelphia, Pa. 





Transmission Machinery— 

Heyl & Patterson, Pittsburg, 

Link-Belt —— Co. a Til. 

The: “fone & Bodley 0. Cincinnati, O. 

ones - |; r achine Co 
peahey Se £2 Columbus, O o. Chicago, 11 
ge Mfg. Co. ’ Mishawaka, Ind. 
_ Aultman Co. , — oa. oO. 
rown Hoisting an onveying M 

Cleveland, Ohio. : — 


i Netlonal Tube Works, McKeesport, Pa. 

Shelby Steel Tube Co., Cleveland, 0. 
Tube Cieaners— 

me Boiler Tube Cleaner Co., Pittsb 

= Weiding— tsburg, Pa. 
8. Fix Sons. Ccoveland, oO. 

Tumbling Milis— 

The 8S. Obermayer Co., Cincinnati, O, 
yo a 

Clevelan ty Forge & Irom Co., Clevela 
Twist Det anil ge nd, O. 

cH ie & Co., Chicago, Il, 
Twist Drill Cases— 

Vulcan Mfg. Co., Pittsburg, Pa. 
Vaives— 

C. H. Besly & Co., Chi Til. 

Jenkins Bros., New Yor ty. 

Manning, Maxwell & Moore, New York City. 

a mw Bonar Se Co, Pittsburg, Pa. 

Ventilating F ans— 

B. F. Sturtevant Co., Boston Mass. 
Vises— 

Massey Vise Co., Chtcage, Til. 
Water rT Boftening Plants— 

We Fu Go Co., Cincinnati, O. 
Wire Coat: ng-- 

The Ironsides Company, Columbus, O. 
Wire Filler— 

The Ironsides Company, Columbus, O. 
Wire Machinery— 

The F. B. Shuster Co., New Haven, Conn. 

8S. W. Goodyear, Waterbury, Conn. 
Wire Nails— 

Cleveland Rolling Mill Co., Cleveland, O. 
Wire Rope Coating — 

The Ironsides Compsny, Columbus, 0 
Wire Rope Filling— 

The Ironsides Company, Columbus, O 


Wood Pulleys— 
Dodge Mfg. Se. Mishawaka, Ind. 


Wrought Pi 
National Tu Tube Works, McKeesport, Pa. 


Alphabetical List of Advertisers, 


Che star (* yr my that the adv. appears alter- 
nate wee once a month; the 











double , ak er ( ) omce im three weeks; the 
parallel (I) mes out of four. 
PAGE 
Acme Malleable Iron Works......... coments 
Aitna-Standard Iron & Steel Co.. cccccctcssens SD 
#2tna Fire Brick Co... nae 
Aitchison, Rob’t, Perforated Metal Co... ccc’ $8 
Allis & Co., Bward P.o...ccccssessesssee pusvoccoceseusediines 39 
*american Pneumatic Tool Co.. pemndiodumnneuiads 
American Tin Plate Company... sodusunsevecdcies G0 
Apollolron & Steel Co soncsdsecesccccescsssvccencess 
Armstrong Bros. Tool icchihabthenntddetenitueniin’ ll 
ee ES 


Aultman Co........ idmumatninnimna Te 
Austin Separator ‘Co... ial 

Bacon, Earle C... 

Baird Machinery Co. 

Baush & Harris Machine Tool Co. 
















Besly & Co., 
Bethlehem Steel Ge 
*Bickford Drill & Tool Co. ~ 
|) See 44 
Blakeslee Mfg. Co Pex 

Boettcher, A. F... - 
Beas Se Od... PMBEB scocevicccescccmse-cecnsesorersccsoonsseees 27 
Bourne-Fuller Co .. 
Breeburn Steel Co.. 


Brass Founders’ Supply Co.... 
Brier Hill Iron & Coal Co.... 
Bristol Co., The.............. 
Britton & Co., J. Blodgett 

*Brown, Edward... 
Brown 7 em and Conveyia 
Bucyrus Co............ ees 


eed Rive 
eae Fire Clay Product Co....... 
Chicago & Northwestern Ry 
Chicago Press Clipping Bureau poccstbeusscecoubocensenes 
*Chicago Rawhide Mfg. Co ape 
yton Air mpressor \ Work 

Clearfield Fire Brick Co.... ssostbaes 
Cleveland Ball & Screw Co... a a es 
Cleveland City For; x. Iron Co......-... ecoene 
tCleveland Facing 1 Co 

Cleveland Rolling mill RS ee 
Cleveland Tool & Su ply Co.. eceenentinegeennenetnl 
Clinton Iron & Steel penagubaneuniransncnenet 
Cleveland & Buffalo Transit oat 


See rrr rr 








Cremer & Bicknell.. renenne tne 
GoeRRIS TI OD wascicsscntecesicccsecsuenitnnssnscccccssate 
Danielson Machine & Tool Co nesvieuniivastmebtpbeinent 
Davie MachiSGOo., Wa P...cscccoccccccsrcccccesscecescoieee 





—E 
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’ it eee Oe 2 Eee ee ae 
——— BRABURN STEEL COMPANY, Braeburn, Pa. | ,. - 
Detroit Delano. Ecler Cleveland N pevigutipa Ss sess z MANUFACTURERS OF Wm Metcalf 
ee = FINE TOOL STEEL AND FORGINGS. ALSO SPRING jx tisbrouck 

ve HAMMER, AND MACHINERY STEEL OF HIGH P. Kelly, 
~ * | QUALITY. FINE OPEN-HEARTH STEEL. pune 

Brie: Irom Works Ga : ~3|MORE WEAR from your tools 

Fitasimons & Co... sven ~~ 7) eeeAlmost no STEEL EXPENSE 

Pinte Watery & Go ‘“S|NO TROUBLE | 

prick Goke Co. H.C “It pays to use the SANDERSON BROS. STEEL CO. 

Gorden City Send 6 Co steel in the market.” Cleveland Warehouse, 97 Water St. 







1 & Patterson . vimeaie 
Hal mes, Strachan & eon a 
Owen 


















¢ s & Rentschler Co - 27 
Hunt _ <> & = ecccesconncecnsapecoeece - 2 
Ingersoll Sergeant Drill C Co.. equtiocnnsnapesssegese © 
Iron Clad Paint Co......... <contatmnmmmatemamedineicn ae 
Ironsides —— lanes a - 
leffrey Mig , 
poskane Bree jenn moni , “0 
° S one 
— Soanhiy® } Machine Co., te oS 
ones & Laughlins, Ltd... . veentetiinesie 40 
King Improved Sand SD cocapaehaneeenain 29 
Kentucky Fire Brick Works.. - 23 
Koni Co a ecccsesooeccce . 
e Stee a 
Lake Su — Consolidated Iron Mines. ~~ 29 
Lame & Bodley...... .----cccccescseeeeseeeeeenennennes - 39 
Sy aoe ry GO, BRREE  cenccccccccccecsccsccecqpangedenqnane: $F 
rwood Mf; CO .cocccecesccccoscescocccsosscoosconsbeageere 30 
be -Belt yt | ee orinmadenn OD 
Lorain Foundry Co...... my 
Lorain Steel Co...... . 4l 
Lusch, H. B............ -- 
Mason, Samuel R..,.......... pine = 37 
EL BE ES FST. 38 








Manning, Maxwell & Moore 000 200. occccccc ccc ccsees 24 
Marion team Shovel Co.........ccecess-csece cnibtesese 6 
CKSOTTSY BH CO... .cccrsesesessevcccesossossscsesesesescosseeseees 
Meehan Boiler & wae ce Lk ee ’ 
Merchant & CO.,.....cccccccceseeeseeeneees . 3 
Millers Falls Co. ~ 2 
Millett Core Oven Co. Pa --2-32 
TEE 44 
ETT, 3 

EE HEED SOUS CD cocecnseceatnovesenseng’ tasnesenee 37 
*National Engraving Co...... vdieindiiened ~~ 
National Tube Works Co..... o 43 
tN rt Send Bank Co.......... = 
Northampton —* Wheel Co.. . 3 
Nuttall The R “27 
Oak Hill Fire ——s — Goal Co... 23 
Oniebay. 1 — . 29 
IIIT Tern cosatnimectustenecnartecetutthennastllcasipaian _ 
Ohio Stee] CO...........ccce ceceesceee . 29 
eR . 22 
tParkhurst & Wilkinson Co = 
Perfect Lubricating Metal Co........ ae 
Phillipe’ Soms Co., F. B..........020 scocccsses seccceseceed G2 
Phaemtx Moree BROS Co..........00..ccccreecsccccces scocceseces 23 
Pickands, Mather & Co...... ; . 29 
Plavford Stoker Co...........c..0..... ~~ 40 


Pollock, The Wm. B. Co... 
Prescott Steam angus Co... 
Q &C Co... 
Rand Drili Co... 
Reading oon & Hoist Works . 
Riter-Conl 
Riverside 
Robins ny gt Belt Co... 
*Rockwell & Co., : 
Ryan, J. J. & Co.. 
Sanderson Bros. Steel. Co. 
Seaman, Sleeth Co.. seseape 
Sennett Co., Geo. B... eecseuscescecsscoses 
Schwarzenberg, Henry a 
Scioto Star Fire Brick Works... 
{Sharon Fire Brick Works... 
Sheater-Peters Paint Co 
Shelby Steel Tube Co..........000 
Shiffier BridgeCo.. .......... ‘ 
Shuster, The F. B., Co... 
Skinner Chuck Co... 
Smith & Co. A. F 
Southwark Foundry and Machine Co... 
Spearman Iron Co 
Sprocket Chain Mfg. Co. 
Standard Paint Co............. 

















Stevens, F B.. 

SS RRR eee Cae “hey 
Stroud & Co sD: Tlicteeesmemonananndhltt taiaiitetne 
7 MN een ese es I-25 
*Superior Charcoal Iron Co... —— 
Swarts Metal Refining Co.. o 8 
Tabor Mfg Co...............cs0c. » 9 
Textor, O... ones . 2 
Tod, Wm. & Co... - 39 
Totten & Hogg Iron and Steel = ©o...... 42 
Union Mining Co.. A ne | 
Union Boiler Tube Cleaner Co... eco coccsqupenpescces |B 
United States Hotel Co... ooo ..oc cccssseseeecseees 40 


Upson i NA AS MOOT TETR t F I. Bi I 


Vulcan Mfg. Co.. 

Washington Coal and Coke Co.. 
Western Mfg. C room 
Webster, Camp & Lane Machine Co. 





Webster Fire Brick Co.. - 3 
STI RAR ac . 28 
whe as Mc | & . Dosey | aa NE 44 
Wyman 3 








< «\ 


ee GRESGENT STEEL Co. 


64& 66 LINTON S7. 


CHICAGO 


+ 


iin vonk” PITTSBURGH, PA. 


LUM 
La BELLE STEEL CO., Pittsburgh, Pa. 


MANUFACTURERS OF FINE 


CRUCIBLE CAST TOOL STEEL. 


SPECIAL GRADES FOR ALL PURPOSES. 


BYEROoN HE. WW Hi TE, 


Western Selling Agent. 
OFFICE anD WAREHOUSE: 68 and 70 South Canal St., Chicago. 











BYRON H. WHITE. Woeters Selling pre caal 


68-70 South Canal St., Chicago. 








BYRON H. WHITE, Western Selling Agent, CHICACO. 
LIM 


‘ Don’t Waste Money in Your Pattern Shop. 


i THE GOBEILLE PATTERN CO., Cleveland 


buvvuvvvervuevvuvvevvvuvuvvVevUVEVY RN CO., Cleveland. } 


FOUR- NIGHT. 


Cleveland Union Station. 


ennsulvania],ines.) | 


Foot of Bank Street. 
TICKET OFFICES at + Siatien Euclid Av., Woodlané 
TaRoves £5.00 nus an voutows pr Geeenat Tram 
*Daily. tDaily except Sunday. 














Peo 


ELECTRO- 
CLEVELAND TYPING: 2 
xDaily except Saturday. {Saturdays only. 


FROM CLEVELAND TO Leave arrive, Weare particularly adept in mechanical 


Pittsburgh and Bellaire... will {races 1z:10pm | wood engraving. Also make a specialty 
Salem and Pittsburg... ree “* ~% —~ ' pd pm | of Gane half-tone photo engravi ng. Should 
Philadelphia and New York...* ss — Sous om am | be pleased to mail examples of our work 
Baltimore and Washington......° 2:10 pm 11:30 am on request. 
Alliance and Pittsburgh.. --* 210 pm *r1:30 am | 
wy “ dilianese §:00 pm * 8:45 am | 
Philadelphia and New York.....%11:10 pm * 4:30 am | 

Baltimore and Washingtozn...... *I1:10 pm * 4:30 am PETER GERLACH & co. , 
Alliance and Pittsburgh........... *rI:10 pm * 4:30 am | MAKERS OF 

Saws Tools and Machinery 


Mt. Yernon and Pan-Handie Route 
Office and Warerooms, 28 Columbus St. 


FRoM CLEVELAND TO LEAVE ARRIVE 
Winter and Leonard Sts 























Columbus and Cincinnati -® 835 am * 5:40 pm 
Indianapolis and St. L... ®* 8:35 am * 5:40 pm | Factories on Columbus 





Millersburg and Akron.. a 3:15 pm fr2:10 pm 
Col., Cin., Ind. & St. L... ~ 5740 pm 7:30 am | Cleveland, Ohio U. &.A. 
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—_ ———— = ; —<—=> 
IRON ORE. 
M ETA LS [On Lake Erie Docks.} 
Special low- ater hard ore, 
Bessemer.. . ces ececoes $; 
No.1 Specular, “Bessemer................. $3.50 » 
‘ No. 1 Bessemer, hemstite.. coveceseetes By re 
All standard and special grades. Hematites No, i n n-Bessemer............ 2.29 405 
In sectional molds or bars. No. 1 Speculsr, non-Bessemer ............. 2, Led 
IIE ccnnccesvqmcestebesconeuescereaa 2.5 3 
s PIC IRON. 
cic. MERCHANT & GO., Inc. Site | gee" 
cago. . r n PSOMET oc... sie Gomtonse oul 
go ag ony No 1 Strong Fourdry.. ceveseneevess’ OIF FF SR 
N . 2 Strong Foundry....... eee y ea 
; ; Gray Fo ge red short.......... 16 co@ 16.50 
Wrtte us for prices always. It will pay you. No. 1 American Scotch.................00. I .75@ 18 
No 2American Scotch................0.0+ 17.§0 18.59 
Lake Superior Charcoal neiegiapeans - 19.008 20.05 








Eddy Dynamo Electro-Plating Machines| 3:37 esi oc 


Old car whouhe rides dnuhideiuaabsiauauedebeenaustanaibnn 


—— FOR —— 


Cc 
U 


F 
T 
F 


. 

















Steel boiler plates.............s.... 
Grate bars 


4 rought drillings 
Ma'leable iron..... 


2to 2% 





OLD RAILS AND SCRAP METAL. 
jpunens pains mmaall 


No, 1 R. R. wrought scrap............... 
Mill scrap ........ 


No 1 Ma hin- cast scrap .. 
I pansion 
a» Axle turnuings..... 


Wrought turnings free from cast 


ron axles........ 


ast borings...... ee 
neut wrought iron boilers......... ; 


*ipes and flues clean 
ank Iron....... 

loop and band iron 
ot 





STRUC TURAL AL MATERIAL. 


Beams and channels (f, 0. b. Cleveland 1.85¢ 


Angles ....... eet ne 
SEE sabi ; 1.goc 
| Universal 1 istes............... . 2.25@ 2.50¢ 


Sheared pla‘ eS....... ....0....cc0++ : “ 2 40c 





MERCHANT IRON & STEEL 
{Less than car-lots, Cleveland.) 

Rounds and Squares—Bar iron, 

to 1% 








310 3% 
35% to4 
4% to 4h 
4% to5 
5% to6 
6% to 6% 
O73 10 2% 
Be OD Fo ccccecceccccccccccocccsccnansconsssssesoosqosecessoes 
OD BORG. ccoscrccrescccocscsssscnccnsesoccocccssesccocseese 
NORTHAMPTON EMERY WHEEL CO.. 20'S. Ganal St.. Chicago, Il], | gs'%ss3°scccccc 
4 | ’ "y j © 1-96 OD - 28-8. .cccccccmscoscocccccqeevcccsccsoosesseteccoscces 4 
PEG BO £ GB. cccccrecsscccccovcccescococosesscoccosooetecses © 
OO i crentetsenttcecenccnentniscantennimnsnjennsetinctans 
EXCLUSIVE WESTERN SELLING AGENTS. 732 senus 
3-16. 
1% to4= 
4 o6x 
osx 
8 ° 10 
Tested under the hardest possible conditions and Aa . / ‘ 1% o4 
proved by years of service to be the best belt vy" teh ‘x to : 
; f to 
8% to 10 
OF neavy Uriving 0 inds, 310.4 x1 
$4 5 
Proof against Heat Steam and Water. 84 = 10 
Strength Durability, and Traction Power Unequalied. “e zs 
to8x 
agp ashes egane tear in 1% to 1% | OC ce : 
MAIN BELTING = ow F ies cae te sihiatntiheemanaee = : 
1219-1235 CARPENTER ST., nee ite TI-16 K Hh CO Fhnnneeeeerecceeccceneeeereeneeanenes « = 
55 and 57 ee deTS py CHICAGO AAT go “ 
120 PEARL ST. 8) 
Heavy Band tron 
OSS er Price Lists and Gam ples 7 to 10 OD BBB .ccccccccccceccccccsesconcoessnceses joettra 
to St Te BO BiB cocececensecoccussensepesoeceds  F 
4% to6x \% to 5-16 me 
1% to Spe =» > 
1 to 14 x & to 5-16... . jo 
to 15-16 x & to 5-16. ¢ ¥ 
to  ¢ x \% to aw ba ° 
to 9-16 x & to 5-1 ' —* 
Amd IKaace iI.eather. to 7-16 x to $-16................. 


ALSO —— 
Rawhide Rope, Pinions, Picker Leather, 














than 
1-to higher than same size of Heavy Bands. 





Heavy ye 2 in. thick 1-10.c. per ib “dg 
to 5-16 fox. Bevel Edge Shaft 


Light Band Iron. 


Halters, Bell and Register Cord, and =} 105 Nos 10, rand 13 

other Rawhide Coods of all kinds. ox to = Neate, a. 

4% to6 x No. 9 to;3- emenenmeumes 4 = 

a —£ - 

THE MABBS HYDRAULIC RAWHIDE PACKING. to4x No.9 sib = ane 

CHICAGO RAWHIDE MFG. CO., 75-77 Ohio St., CHICAGO, ILL. {10.1 $16 Nos. te, ir and ia woo —- 
. ae Shida ees FR 

Advertisers who “keep everlastingly at it”. win success. SB-66 80 35 © 20.9 00 GOB secmyermmenennen OES 
That is the testimony of the shrewdest and livest of them. ated LEAD Ap RO RTRERET = rs 











SABLE 


SSACESIR 


te fe fe fe ee 


MWS + ae 
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THE THE EDWARD P. ALLIS COMPANY 


MILWAUKEE. VWIs. 


MANUFACTURERS OF 


Biewing Engines, Helsting Engines, 

Pumping Engines Alr Compressors, 

Special Engines for Electric Lighting 

Street Rallways and Rolling Mills, Ore 

Crushers, Crushing Re/is, Stamp Milis 

Concentraters, General Mining Milling 
and Smelting Machinery. 





SO 
new roRK, CHICA cHicaso. MINNEAPOLIS. DENVER, BUTTE. CITY OF MEXICO. SAN FRANCISCO. PITTSBURG 








Te wrark Foundry & Machine Co. 


PHILADELPHIA, PA. 


Porter-Allen Automatic Engines, 


ing Engines Centrifugal Pumps, 
Plow cise Sounter-Current Condensers. 


THE LANE & BODLEY CO., 


CINCINNATI, OHIO. 
* 
Engines, 
ALL SIZES. 


Simple and Compound. 
Shafting, Hangers, Pulleys. 


Beit Elevators, Saw Mills. 


WILLIAM TOD & UL. 


YOUNGSTOWN, OHIO. 
The Porter-Hamilton Engine 


Reversing Engines, 
Blowing Engines, Con- 
verters,Hydraulicand 
special heavy machin- 
ery for the iron and 
steel trades. 


Park Building, Pittsburg. 
SEWARD S. BABBITT. 
























“7 YOUNCSTOWN, OHIO. 


- Z oft ZH, Manufacturers of the 
! ee SENNETT ROGKING GRATE. 
Maes / Economy OF FUEL 
Economy or Time. 


Prevents lirge clinkers. Convenient and 
Substantial. Apply for circulars 


We make also SENNETT ENGINE. 20to 40 H. P | 
SENNETT COMPRESSION COUPLING 
and CASTINGS to 6 tons each. 





Pays special attention to 


SS 
e 
iron ore, blast furnace, | 
The Tron Trade Review ssi: 
machine shop interests. 


Per year $3.00. 


The Geo. B. Sennett Co.., |: 





39 
7-16 00 36 EK NO. 9 00 $16... .ccceereccesensecneeesee Es Ge GRITS 
16 to 46 = NOS. 10, 11 OM TB. cccccccseens 1.40 
Ke BRO. 900 9° BG..c.ccccccoscscccccssnssecesecessesoees I 
St WRaG. BO, 83 GME BB...ccccecececctmnsetsoessaloes 1 


Bevel Edge Box Iron. 
Same as Light Bands, of same sizes. 


Beaded Band Iron, 1 in. to 2 in..... 
Sand Band Iron, 1-10 ¢. above same sises ¢ 
Light Bands. 





























Oval Iron. 
to 1% euanetesasnsvqnusinenennnecsssctesbeocscsssoctiats 4oextra 
to 19-16... . 
to 11-16. A £ 
to 9-16. ~~ ao * 
to 7-16. 2m * 
to 9-16 x 3-16... meee |= 
oe SS en 12 |“ 
Half Oval and Half Roand. 

to . . Soextra 
0D B...ccccccccsees a ie 
CO 19° 16...2...  ccrcrecrscccsererscsseossoccssessseseoess jo * 
OO BBG... coccccecccccceccrccccccsssccesnssssscosossesses = Cl 
CO O16 ......ccccccccrcccccsccessssescesessonees 120 * 
|). saeee2.§O 
16. ange * 








Half Ovals less than & their width in - « - 


extra price. 
Horse Shoe Iron. 
All BIZOB..........- 00000000020 I c. extra, 
Cutting ordinary bars to s fied length, .20 to 
go extra, according to length and size. 





Steel Bands. 
Width English Standard 
In Inches. Gauge. 
1 1-2 to6, Nos. 7,8,90r -16" 1.90 Base. 
1% to 6, “ 10, 11, 12 oF x 25 per roo Tbs 
1 to 1%, “ 9, 8 gor 312 -f0 
1 to 1, “ 10, II, 12 or IS o 


13-16 and %, “ 7,8, 9 org1T 
13-16 and %, “ 0, 11, I20Fr 
1r-t6and%, “ 7,8, 9 or 31 


11-16 —y , ae, tt, 12 or o 

16 an a 9 or 3-1 “ 
or6 and $4 = =, 82, ja ox 30" : 
4 10, II, 12 OF eo 
7m “ 9, 8 9 or 316”... : 





~1906CO* «10, Il, 12 OF 
+9 6 9, 8, O OE BBO occccccecseccccsess 


20 
25 
30 
35 
40 
45 
a Nos. 7 8, 9 or #16".. eqsageeaseensene $s 
Bs] 
YO, TE, 12 OF WO" .cceseeesereeee LOS 














Iron and 8teel soore 
Width English Standa: 
Inches. Gauge. 
P16 to3 Nos. 13, 14, 15 and 16........... 1.60 Bage 
Extras. 
7-16 to 2, “ 17, 18, and 19........ 5 per too lbs 
7-16 to a, BD cecncoccescnconenesesere - 
to a1 _ as et 
7-16 to x a 22 a | om = 
% 4 ’ ee ty, 14 and end be 2% o 
th&to 1% va 19 <r . er tor bea, 
h% tor C8 BRccecccssegnseescscneccene 20 ” 
I by a = eoocccesces - gesenececoess jo va 
is16and1, “ 1g, 14 and I5...... = o 
7 16 and I, 1 a7 and a ation 15 e 
15-16 and 1, “ 19 Md 2O........0ceeeee -20 ™ 
| ti 25 e 
I = and 1, “ ._— pasosupecsber 4 o 
Nos, 1% andr . 
= oe 17 and 1 S 
19 ANA 20.........006 mas 
— enocesnnecqbasausecensecessoceuccoses = 
Sa ee 45 we 
and on Nos. 13, 14 and 15...... jo 7 
and 13-16 “ 16, 17 and 18........ 35 om 
and 13-16 “ 19 OM 30.......c00000e- 40 “ 
ont 13- S OS GB cecececcceseseessetee ens 4S e 
an | = 4 beveceeccesvessusvenssene ‘ ” 
nei a ~ | anneal = as 
II-I ~ I 190m TS..cccccsscccesces ofS . 
11-16, “ 4 17 and if a OD = 
11-16, 99 OM 20....6cccce et A o 
ri-16, a re os 4 ° 
11-16, © Bhcos cane 4 . 
t1-16, DB eccoccceccccccenoccsssnccsoconces t > 
, Nos. 1%, m4 and Is..... | a 
‘ we Sl | See 45 
ris, sane = 
16, 
$16, , % 
716, mee ¢ 
716, 7 
a sveeee GO 
%, “ 19 and a0...... —* 
%, .* 
» =P ~—BBecccacscqesscs ce . 
> 1 os ~~ 
7-16, 1s 1% and ee ~ 80 
7-16, 16, 17 and - 
7-16, “ 19 and 20.. «I.00 
H, “ 1% 14 and Tene 1.00 
, * 16, 17 and 1t 1.10 
20 


" © 99 ANA Bvcccereneeee >. am 
Sheet Iron, 





No. GOR cececcnscceqenecnccocnnnpiuenunmasentiermacpesceninens 2 Bo 


BRO. Bi BB ecocecssepcccce cocsescccccccccccsvesceccesouscssnoseeses 3 00 
No. 27 «.. =F 
Steel Boiler ‘Plates—1- 4 in. ‘and ‘Meavier. 

TRE, ccenccasencnsnuapmeapemnaneckengupmapenetieemmanes 2 
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— A A A ——- a 7 ee 
———=—=: 
> = nts | Marine FIRMPE.........<0cc0reecceeeeeerseeeeee 
The Fine re Box... a 1A a ra 
- , bove in t i 
Playford - = sig a enn ne 
= - 0.100 
~ © : ‘oo tO 
Mechanical fog to toa ; 
Wrought raw « and Botler reais 
Stoker beter tube from ere. ss dis. 50 and 10 
t 
Guaranteed to “ we “ 1M to ie inch. iro) acount Ss 
‘ . ‘e “ t 1, 
mae cipacity ? = “ 2% tog , inch, ‘hon 
Ate —~— + - - os “ 1, “ 
and to save fuel. y BE. : +l : YO Casing, screw and sonteet Ph ye o os 
For information, address, 7” mS om Oe ee rere r= Y, Casing, inserted — : 35 
LY, a a op . = = 
The Playford Stoker Co. 42 he ZZ: BeBe Ts 
i) 98 ay -5 _—- “i 


404 Télephone Bldg., 
CLEVELAND, OHIO. 





IRONCLADPAINTCO. iron ciad Paint Co. 


Factory, 76 & 77 Central Way. Sec. & Treas., No.3 Case Bulid’g, 
d get the nine article, and 
CLEVELAND. OHIO. — ~hy- 


gen 
am liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 

£ Paint made. 
_" FURNISHED both Dry and 
é ’ Ground in Oil 


USED BY NEARLY ALL THE 
RAILROADS. 


COMPARE WEIGHTS 


WHEN YOU ARE TOLD THAT JENKINS we. Pa MORE 
EXPENSIVE THAN OTHER PACKING 


Average weight, te: Jenkins '96."" 11 Ibs. to the square yard 
" Red Packing, 14 “ 
At soc. per pound “JENKINS ’y6" is not only very much 
cheaper, but the best joint packing manufactured. 


JENKINS BROS., New York, Boston, Philadelphia, Chicago 


Dixon’s Pure Flake Graphite 


et a beany ees | to Evory 

ine Room and Machine Shop. 

cay Ga San increases its lubricating value and makes 
finest Cooling Mixture. 

Pamphict and Sample Sent Free. 

JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 
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FOR GREAT TENSILE STRENGTH, ELASTICITY AND ELON- 
GATION, COUPLED WITH UNUSUAL NON- 
CORROSIVE QUALITIES, 


Castings and Propeller Wheels 


MADE FROM 


PARSONS MANGANESE BRONZE 


CANNOT BE EXCELLED. WRITE FOR PARTICULARS. 


SOLE MAKERS, 


Tue WILLIAM Gramp & Sons 


Ship and Engine Building Company, 
PHILADELPHIA, PA. 







2 Jiouse: 
= ‘Cleveland. Ohio. < 
THE U.S.HOTEL CO. 


CA.SWAN & W.L BATES — 
MANAGERS 


20 Kooms ait? 00 
30 Rooms er 22 
75 Roomser a 

yy, AllMeals .; 


“ 50¢ Each 
















x 























A paper that is paid for and read—THE IRON TRADE REVIEW. 





B CLEVELAND 
BUFFALO 
“While you Sleep” 


UNPARALLELED NIGHT SERVICE. NEW STEAMERS 


“CITY OF BUFFALO” 
a AND 
City oF Erie,”’ 
both together being without doubt, in all 
respects, the finest and fastest that are run 
in the interest of the traveling public in 
the United States. 


TIME CARD, 
DAILY INCLUDING SUNDAY. 


Leave Cleveland 8 P.M. Arrive Buffalo 6 A.M. 
“ Buffalo 8 “ “Cleveland 6 “ 


CENTRAL STANDARD TIME. 


Connections made at Buffalo with trains 
for all Eastern and Canadian pointa. Ask 
ticket agent for tickets via ©. & B. Line, 
Send four cents for illustrated mphlet, 
SPECIAL LOW RATES TO BUFFALO AND NIAGARA 
FALLS EVERY SATURDAY WIGHT. 

W. F. HERMAN, 
@ansna. Passanenr Acerr, 
"CLEVELAND, 0, 





MArs 


FOR READY REFERENCE. 





The Chicago, Milwaukee & St. Paul 
Railway Co. has just issued in conveniens 
form, for household, library and school 
reference, an atlas of seven colored maps 
of the world, the United States and our 
new possessions in the Atlantic and Pacific 
Oceans, together with an amount of valua- 
ble information connected therewith—all 


up to date. This atlas will be sent free to 


any address on receipt of six (6) cents in 
postage. 

Apply to Geo. H. Heafford, General Pas 
senger Agent, Old Colony Bldg., Chicago 
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s JONES & LAUCHLINS, Limited, : 
: Branch House, CHICAGO, i es a Broadway, NEW YORK. Ps 
% ——e MANUFACTURERS OF cee — & 
3 ) % 
© Proof-Crane and Cable CH AINS Of Superior Quality. 
© 

z % 
2 


Rvery Chain tested and proof certificate furnished whenever desired. : 
Feb RC REORERBERERERERORE RIE RE RE AEA ABR RER 














; LORAIN STEEL COMPANY, 


Lorain, Ohio. 


Rails, Blooms, Billets and Slabs. 


ee 














ANUFACTURERS OF 


Charcoal Tin Plates, 
High Grade Terne Plates, 
Black Plates. 


CENERAL OFFICES: 
Marauette Building. 


CHICACO, ILL. 
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ESTABLISHED 1870. 








hetN’.Cont!®® ROLLINS ENG! 


\ AN 


Rock CRUSHERs 
| ROLLING MILL & TIN PLATE MILL MACHINERY 








& 


‘Tin Plate Mills =» Machinery 


ROLLING MILL MACHINERY, CHILLED AND 
“ZERO” Beis ven. “ime iacs SAND ROLLS. 


P. R. PHILLIPS’ SONS CO., '* * Srens,st 


PHILADELPHIA. 
STHvvevneesvnenenaovvneestvesneneeasnsevcneestavoeuesvvenesvenvoessnoueoeavouenacanuaensnsnstn 


THE LORAIN FOUNDRY COMPANY, 


Lorain, Ohio. 
SAND AND CHILLED ROLLS. 


Heavy Iron Castings in Loam, Dry and Green Sand, 
Made from Cupola or Air Furnace... 


BRASS AND COPPER CASTINCS. 


UU 














Cleveland, Cincinnati, Chicago & 8t. Louis 
Railway, 


—BIG FOUR ROUTE.— | 


Solid vestibuled trains run daily to Columbus, 
Dayton, Cincinnati, Indianapolis, St. Louis. Par- | 
lor car and Wagner Sleeping cars. Best line in 
the West, South and Southwest. Ticket office 116 | 











Euclid ave, Bell Tel. Main 910. Home Tel. 853. THE 

No. 11, Southwestern Limited........,...... Sen | DIRECT LINE 

No. 3, Columbus & Cincinnati Ex........ i 1s om 

No. 3. Columiins & Glostonat! e.— % *11: 4 am BETWEEN 

No. 37, Columbus Accom... 4:00pm | 

No. a4 Cal, Cis. Bapress...........0....cccce-- eh:30 pm Chicago “*. 

Bo. 26° Galion Accommodation... <a | in diana mi lis 

37 SSE Poeeeneeu 

ie. ¢ Col, Cla & ind. Rs. as peel pay ed 

No. 18, Southwestern Limited............... oes om Louisville es « 
®Daily. | AND ALL POINTS 


Nos. 11 and 13 do not stop at the Erie Ry. depot. 
No. 37, gy 8:30 pm. has local sleeper for | 
Cincinnati. os. 33 and 46 have dining cars. 

For tickets call on D, JAY COLLVER, City pas- 
senger and ticket agent. No. 116 Euclid av. (Col- 
onial Arcade), Cleve and, O. 

meme, 5 LYNCH 

and T. A: Cincinnati, O. 


SOU Dat 


For time table and other information, address 


FRANK J. REED, General Passenger Ag’t, 
CHICAGO. 


FOR SALE. 
SECOND-HAND TOOLS, 


(2) Sheet Iron Shears; (1) Lever 
Punch; New {12° Bending Roll; 0 
Power Squaring Shear: 6 Cornice Clamp; 
37 Sheet Iron Roll. 


BERTSCH & CO., 
Cambridge City, Ind: 





‘It is true 
that advertising 
will not 
put merit 
into poor 
merchandise, 
but good 
merchandise 
often becomes 
poor for the 
want of good 
advertising.’’ 


—Some Essential Oils fer Advertisers 





The Chemical Analysis of Iron. 


A Complete Account nt of all the best-known 
Methods for the Analysis of Iron, Steel, 
Pig Iron, Iron Ore, Lime-stone, Slag, 
Clay, Sand, Coal, Coke, and Furnace 

Producer Gas. By ANDREW ALEX- 
ANDER Barr. New (Third) Edition. 
Illustrated. 8vo. Half Morocco, $4. 


The reputation which this book has won for it 
self in the estimation of analytical chemists will 
be increased by the many improvements in the 
Third Bdition 


Sent postpaid on receipt of price by 
THE IRON TRADE REVIEW CoO., 
27 Vincent St., Cleveland, O. 





The Cleveland Terminal & Valley R. R. Co 


(B. & O. System.) 


Depot foot of So. Water St. 
City Office 241 Superior St. 





| Arrive. | Depart. 





Valley Jctn. & Way Stations.. | 6:25 P M| *7 254M 
Wheeli & Chicago 9:25 P M| t7:25 4M 
Akron, Canton & C icago....... | *8:05 A M/*10:00 P M 


1020 AM! *3:30 P M 
osam *asepm 
ta:10 P M/ftt:oo AM 


Akron, Canton & Wheeling 
Akron, Canton & Chicagv 
Akron, Canton & Marictta .. 
Pittsbur ae: | pc, 
& Balt more... cesesecee:| "10°30 A M| “3:25 P M 





tDaily except Sunday ‘Daily. Pullman's Paa 
ace Vestibule sleeping cars between Cleveland 
and Chicago, also Wascington, Balto and Phill 


delphia, 





ECTROTYPE. 
ane ENGRAY MG 


a Guan SY. CLEVELAND ¢ 
and ** 000 ENGRAVING 


ELECTROTYPING 


PENTRAL © 


© mr, 


ELLE ELE LLL ELL 


Larger paid circulation and 
larger list of advertising patrons 
than ever in its history. These 
THE IRON TRADE REVIEW now 
has. Advertising in it pays. 
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WEST ww Largest Dimensions. Highest Quality. 


SOUTH? STEEL CASTINGS. 


is Central Railroad and 
run the lines of the Illino : 

ississippi Valley Railroad, reach 
os Ve y into the eleven States of 











We are thoroughly equipped to meet all Specifications. 


South Dakota Kentucky CORRESPONDENCE SOLICITED. 


ewe «= Anareas’, |) BETHLEHEM STEEL COMPANY, 


IMinois Indiana Louisiana 


Presenting a0 enoqualed | eee for diversified 


South Bethlehem, Penn’a. 
indus ng BRANCH OFFICES: 
Fine Sites for New Millis 


ee ee 
aetna tace National Tube Works Company, 


























Many Kinds of Raw Material. MILLS AT McKEESPORT, PA. 
willte given, by many. of the places. concisely SS 
Sag Se = aoe 
miiinds t7industries are wanted. “Ver liberal a oy makers of Special Mild Steel and Wrought Iron 
teers in the South by a number of good ai Pipe, Boiler Tubes and Casing in the World. From ore to finished 


GHORGE C. POWER, Industrial Commissioner : q - 
Oe RB. Co., Chicage. ecg | product. Sizes from % of an inch to 30 inches. 











Steel Stamps and Stencils. SA LES HOVUSEHS: 
Beals, Stencils, Automatic Check Punches, Pittsburg, | Chicago, = St. Louis, = NewYork, Boston. 





Numbering Machines. 92 Seneca street. 





]. M. ALLEN, President. 


ie dlbiate esti Hydraulic Pressed Forging. 


F. B. ALLEN, Second Vice-President. | 
WYMAN & GORDON, Worcester, Mass. 


. B. PIERCE, Secretary Treas. . 
»s _ ne | New York Office: 116 Liberty st. 





DHROPYP FORGING Ss. 





The A B COC of Iron.—A book for foundrymen. It 
is issued in cloth binding, and gives much valuable matter on 





how to reduce cost of mixtures, and on grading and mumbering 
| of pig iron. CHAPTER HEADINGS :—Ifon—What is it? Pig Iron. 
Constituents of Iron. Numbering of PigIron. Grading of Iron, 
How to Reduce Cost of Mixture. Steel, Physical Properties of 





a ark Ble wa Sopertor Bt, eee FS Metals Defined. Statistics. Early History and Manufacture of 
Iron. Former price $2.00, NOW §1.00. Order of 7hei/rom Trade 
- aoe wea bance a Conca OF a hanna: | Review Co., 27 Vincent St., Cleveland, O. 


J. B. WOLCOTT, Special t, 32 and 33 Clark 
dg, oe Guperlon St., evaland, .* 





97 PER CENT DRY STEAM. F. L. Emory’s test of a Steam Separator, as read 

before the American Association of Machanical 
62 PER CENT PURE G8. Engineers at the May meeting, was made on a 
Mortgontal.... << 


AUSTIN SEPARATOR. 


Ninety-seven per cent dry steam can be obtained 
from nearly any one of the thousands of AUSTIN 
SEPARATORS now In commission, and 52 per cent 
of pure oil saved from Exhaust is really below the 
record of our machines in regular service. 


AUSTIN SEPARATOR COMPANY, 
18-23 Woodbridge St., Detroit, Mich. 


SO Days Trial Free. Write for Catalogue. y 








THE IRON TRADE REVIEW. 








Spearman 
iron 
Company, 


Sharpsville, Pa. 


X LOOK! STOP! LISTEN! 


That Foreign Machine Works are preparing to meet American com- 


petition is shown by the number of recent orders for 


THE SELLER’S TOOL CRINDERS and 
DRILL CRINDERS. 


“A word to the wise is sufficient.” Write to 


J- WENDELL COLE, District Manager, 
DETROIT EMERY WHEEL CoO., 


ad PER 6 





P. O. Box 486, CHICAGO. P. 0. Box 84, COLUMBUS, °.,, oye 


For “Some Points about Grinding Tools. 7 


i 


fo.um 


I cted Foundry Irons. 
Softness, Strength, Fluid- 
ity, Uniformity. 
American Scotch 


brand unequaled. 


HENDERSON & TRAGO, Agents, 
CLEVELAND, O 





ROO00400000888 888 


Radial Drills, $)¢ 


FI2-N. el = 
FOR EVERY CLASS OF WORK. 18909 Catalog Describes Them. 


BAUSH & HARRIS MACHINE TOOL CO., i. H. BE SLe 


CHICAGO 
Springicla. Mass., U.S.A. FINE TLS & I 
SALES ACENTS: EUROPEAN ACENTS: 


MANNING, MAXWELL & MOORE, SELIG SONNENTHAL & CO., The STAR Hack Saw 
New York, Chicago, Pittsburg, and Cleveland. London, E. C. POR CUTTING METALS of all 
HILL, CLARK & CO., E. SONNENTHAL, Jr., 1% inches in diameter. Several {ham 

Boston. Berlin, Germany. now in use and not one repestams 


De eo hh od hd oh fe hh fh hh hh th ft tt) 


Meehan Boiler & Construction Co., 
LOWELLVILLE, OHIO, 











Post Office, PITTSBURG, PA., 
Wines and Owens in the Oonnelleville Coke Region, Pa. 


Absolutely without a rival, 


Perfect 
Lubricating 
Metal. | mnt bem 


The only Phosphorized Tin | MEEHAN’'S COMBINED SAFETY and WATER TUBE BOILER. 


Graphite Bearing Metal in the| All kinds of Blast Furnace, Stee! Plants and Stand Pipe Work. 
world. Write for particulars. | Also all kinds of Ol! Refinery and Tank Work. | 


ee eee Or. WROUCHT IRON WELDED and RIVETED ANNEALING BOXES. 
Structural and Engineering Work. 


The “ORIGINAL GANDY”@ 


Stitched Cotton Duck Belting, 


Especially adapted for Main Drivers, Saw Mills, Cotton Gins, 

| Cotton Presses, and for all pleces where belts are subjected tc 

moisture or atmospheric changes, the “GANDY” stands paramovnt. 
For farther information, prices, ete., write 


The GANDY BELTING CO., Baltimore, Md. 




















shop can 
be without one or more. They will 


st over and overagain. Price 


Millers Falls Co. Co., 93 Reade St., Nowa 


Perfect Lubricating Metal Co., | 


Second and Plum Sts., 
Cincinnati, Ohio, U.S.A. 


= 














Write for > Fastesnaall and Low 


Fire Brick, Fire Clay, Pig 


F. B. STEVENS, Detroit, 


Special Machinery 
IRON CASTINGS, — 


Estimates made from drawin 
drawings prepa 





Shovels 











No, 18 to 21 New Pattern Presses. 


DANIELSON 
MACHINE 
AND 

TOOL 
COMPANY, 


MANUFACTURERS OF AND 
DEALERS IN 


Machine Tools 


Dies, Special 
Machinery, Etc. 


AGENTS for E. W. 





Iron Mining. 


We have machines of new designs witl ws 
a pe ( new dovig a Wheeling Moid & Found 0 
hoisting, swinging and Wheeling. W. Vas ; 
These were designed and constructed espe- : = : 


cially to meet requirements of iron minin ‘ dad _ 
) es g When writing to advertisers 
and coal mining fields. 4 


rugntion The Iron Trade 


crave engines. 




















WE INVITE MOST RICID 
INVESTICATION. VERMILION PINE & IRON 


13,000 Acres of Mineral 
on the Mesabi and Vermi 
ranges in Minnesota. 


FOR SALE OR LEA 


favorable terms. Correspondesctll 
Address SAMUEL @ 
Ne 


Situated 


For full information address 


THE 
and Garvin Machine 


ron ROM STEN SHOVEL G1. 2G 


and ogauen | The consolidated Iron © 

Review and Industrial W 
| Marien, Onte. ithe leading Machinery, 
‘and Iron and Steel paper 4 
New York City. 


Bliss Co.'s | ” 
Co.’s 





Address 


83-87 Lake St., 
CLEVELAND, o. 








Ws When writing to advertisers please mention The ros Trade Review. 








